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AUSCULTATIOI^i\ 

A New Appraisal ' 

F. M. POTTENGEE.* 

Why is physical examination of the chest being neglected? "^5’’ do so many 
clinicians want to see an X-ray film before they make a ph5’^sical examination 
of the chest? Is it because they lack confidence in phj^sical examination? Will 
the roentgenogram, give more information than they can obtain from a personal 
study of the patient? Will it give all the information desired? Or, does the 
fault lie in the uncertainty of the facts obtained by examining the chest bj^ the 
eye, the ear and touch? , 

It is common knowledge that neither phj'sical nor X-ray examination always 
reveals fully the pathological condition in the lungs. The one contains the 
elements of strength and wealmess involved in a human stud}"^ of a human being; 
the other, the accuracy and inaccuracy of a mechanical approach to' the same. 
Neither procedure, in itself, is fuUy satisfactory’-, but they supplement each other. 
Tuberculosis is the most interesting chest disease to study by means of the phy-si- 
cal senses because it exhibits every form of pathological process that involves the 
lungs and pleura— pneumonitis, bronchitis, emphy’sema, ca\dty, pleural in- 
■fiammation and effusion (both simple and pimilent), and pneumothorax. 

Let us now inquire why physical examination is n6t more satisfactory'. 

/ Nonnal respiratory soicnds: Most phy'sicians depend more' on auscultation 
than on other methods of physical examination but have difficulty in interpreting 
their findings. The reason for this difficulty is not hard to find if one compares 
auscultatory sounds as heard in chests with their description found in textbooks 
and taught to medical students. • . 

The fii'st basic error is the inaccurate description of the respiratoiy murmur 
itself. It is stated in textbooks that inspiration is to expiration as five to three, 
'three to two, two to one, and so on, according to the authority consulted, let 
if one vdll listen carefully' throughout the normal respiratory' cy'cle, he will find 
tliere is veiy’ little difference in the length of inspiration and expiration. In- 
spiration is heard throughout the inspiratory' phase, and expiration throughout 
•y expiratory' phase. 

Spirometric tracings made by' Dr. Max Pinner® and Dr. George C. Leiner on 

. normal persons show that the expiratory' phase of respiration is even longer 
than inspiration. The last aspect of restoring the lung to its resting phase may’ 
'■(e scarcely' audible or inaudible. 

Pinner states: “In them [i.e. 6 normal persons] the average relative lengths of 
expiration to inspiration are as follo'n’s: 5.6:5.0; G.0:5.0; ■7.S:5.G; G.4:4.G; 
0.0:4.G; S.0:5.0. The first figure refers to expiration and the second to inspira- 

* Rc.id in part At the annual meeting of the American Tlicrapcutic Society at Atlantic 
City, May 10 to 12, 1946. 

* Tlic Pottenger Sanatorium and Clinic, Monrovia, California. 

■ Pcreonnl communication. 
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tion in each case. As you see, the relation is consistent and the total average is 
6.6:5.1.” 

The probable reason expiration is apparently shorter on stethoscopic records 
is that inspiration is a much more forceful act than expiration. WTiile both 
inspiration and expiration take place as a result of muscular activity, the expira- 
toi3'^ effort is normally weaker than the inspiratory. Part of expiration and the 
final settling of the lung to its resting condition are due to the restoration of 
pressure equilibrium between the intraabdominal and intrathoracic cavities. 
This latter is probably attended by very little force; in fact, is almost passive. 

It is also taught that expiration follows immediatel}’' on inspiration in normal 
vesicular respiration but that there is a break between inspiration and expiration 
in bronchial breathing, whether found in normal or pathological chests. The 
facts are that this break maj'- or may not be present in pathological chests. It 
is not a constant factor in pulmonary infiltrations. 

Cause of respiratory sounds: An important error arises from considering the 
effect of the column of air on the respiratorj’^ passages as the main factor in pro- 
ducing the respirator}’’ murmur, I questioned this in my early •rvritings (1). 

Laennec (2) stated: “The sound of respiration presents different characters 
according as it takes place in the puhnonar}’^ tissue, the larynx, the trachea, or 
the large bronchial trunks.” He believed the sounds are produced by the air 
stream pressing against the trachea, bronchi and alveoli. He described the 
vesicular murmur as “a gentle but distinct murmur which indicates the penetra- 
tion of air into the pulmonar}’’ tissue and its expulsion.” He recognized bronchial 
breathing as being heard normally in the first interspace and over the superior 
portion of the interscapular space, near and over the bifurcation of the bronclii 
and also over consolidations in the lung. 

In 1834, Beau (3) suggested that respirator}’ sounds are caused by the air pass- 
ing through the glottis, the trachea, bronchi and alveoli, each producing its 
characteristic quality, the whole being transmitted as one sound to the surface 
of the lung. In normal chests the alveoli are supposed to dominate the picture, 
hence the name “vesicular murmur.” In infiltrations bronchial elements are 
supposed to modify, causing “bronchovesicular” sounds; or dominate, causing 
bronchial sounds. Beau’s suggestion of the cause of the sounds has determined 
our teaching for more than a centur}’. 

If the sounds are caused by the air rushing through the glottis and on into the 
finer air chambers, what causes the sound of expiration? Here the air is passing 
the other way. What causes the weakness of the murmur in abdominal as com- 
pared ■with costal breathing? The air rushes in — ^in the same volume and vith 
similar speed. It enters the bronchi and the alveoli the same as in costal breath- 
ing. Why is it so weak in emphysema and rigid thorax? It still enters through 
the glottis. 

An experiment is reported by Bondet and Chauveau (4) quoted by Powell and 
Hartley (5). A horse had pneumonia of the lower half of the left lung. “Kxag- 
gerated breathing was heard over the upper half of the left and the entire right 
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lung, while ‘tubular’ breathing was heard over the infected portion of the left 
lung.” The trachea was then opened by an incision 20 centimeters long. The 
respiratory bruit was almost completely absent below the incision when held wide 
open. On auscultation over the consolidated portion of the limg no “tubular” 
sound could be heard on inspiration and onl3’’ a faint sound on expiration. Over 
the remamder of the left lung and the entire uninfected right lung normal respira- 
tory sounds were heard. They apparently accepted the idea of the sounds origi- 
nating in the larynx, but concluded that the “pulmonary element takes an impor- 
tant share in the production of the normal respiratory sounds.” While some of 
their findings seem contradictory, we must recognize that the}’’ suggested to the 
authors that there is a pulmonarj’ element in the production of respiratory 
sounds. 

It is necessary to bear in mind that these descriptions and suggestiorrs were 
made by early obserr’ers who were working in a ’rirgin field. Their experience 
in tuberculosis was probably confined to the far advanced. Their examinations 
were made at great disadvantage compared with to-daj’. The human chest was 
usually examined through clothing. Laennec said a bare chest was urmecessary. 
Structural pathologj’ was undeveloped . The liAung pathology as we follow it now 
with the X-ray was decades in the future. The physiolog}’- of respiration was not 
understood. It was believed that air rushes from the glottis ’to the alveoli. 

We have no evidence that anyone prior to Laennec had tried to describe or 
explain minutely what was heard on auscultation, although Greek physicians 
are reported to have listened to the lungs bj’ placing their ears on the chest wall. 

It is remarkable that Laennec could have given a description of the respirator}’’ 
murmur and a classification of rdles that should have endured for a century and 
a quarter. It is all the more remarkable when we recall that he died at the age 
of forty-five. Some of us have examined chests for fifty years and still are unable 
to clarify respiratory sounds to our full satisfaction. 

Without belittling the opinions of these early workers it is time to add what we 
can, in the light of recent discover}’’, to make physical examination more inviting 
and more dependable. 

Omstein (6) has given careful study to the cause of the sounds and lias come 
to the conclusion that they may be explained on the basis of ph}’sical laws and 
suggests that “the mechanism is similar to the production of a sound in a labial 
pipe,” and that “the sounds are produced throughout the length of the bronchial 
tree wherever the inrushing column of air strikes the sharp edge of the bifurcating 
bronchus.” 

Sahli (7) obseri’ed a patient ■with congenital fissure of the sternum and reported 
that increased intraabdominal tension caused the lung to protrude and that the 
filling of the alveoli produced a murmur with vesicular qualities. Tlic same has 
been found in inflating and deflating lungs removed from a cadaver. 

I have taught for years that muscle sounds may simulate the respirator}* 
murmur (8, 9, 10, 11, 12). If one listens over a contracting and relaxing muscle, 
for example the biceps, he may hear sounds similar to those over the chest, which 
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vary in pitch and intensity according to the tension in the muscles. A sound 
like a weak “respiratory” murmur may also be heard over the abdominal muscles 
below the costal margin, stronger in abdominal breathers. 

Having found that sounds similar to the respiratoiy sounds can be heard over 
muscles in various phases of contraction; that a weak respiratorj’’ murmur often 
may be heard over the side of the chest in which a lung is partially collapsed and 
separated from the chest wall by air or fluid; that it is weak in high-grade emphy- 
sema where the intercostals are markedly distended and unable to function nor- 
mally; and in rigid thorax where the muscles are functioning very little; I cannot 
but believe that we must change our opinion of the cause of respiratoiy sounds 
and assign them to a more complicated mechanism. 

The air current, the bronchi, the alveoli, the lung mass, the respiratory muscles 
and the bony cage are all intimately involved in the respiratory act. That the 
laiynx is limited as a factor is shown bj' the fact that the sounds are heard during 
bronchoscopy when the air enters through the tube, the same as in the experi- 
ment of Bondet and Chauveau, in which the air entered a wide incision in the 
trachea of a horse, as quoted above. The musculature of the bronchi which 
lengthens and dilates on inspiration and contracts and shortens on expiration 
undoubtedly influences the flow of the air and may cause some sound on its own 
part. The muscles of respiration, particularly the intercostals, are unques- 
tionably important factors. The contraction of the crus and central tendon of 
the diaphragm and the abdominal muscles influences the murmur and enters 
into the sound directly. Size and form of the chest cavity, its elasticity, and the 
superficial muscles as well as those more intimately concerned with respiration, 
are all to be considered as factors. 

Not only will careful auscultation show that the inspiratory murmur occupies 
the entire inspirator}’- phase whatever its length may be, but also that the e.x- 
piratory murmur, while often weaker, occupies the expiratory phase. It will 
also show that the basic murmur qualitatively and quantitatively differs in 
different individuals and in different portions of the chest in the same individual. 
Pulmonary sounds, both normal and pathological, fail to conform to standardiza- 
tion. 

Our premises are that respiratory sounds are expressed in vibrations set tip by 
the entire respiratory mechanism. The vibrations are not limited to the column 
of air, nor the air plus the tubes through which it passes, nor these and the alveoli. 
They are -wide-spread and involve the air column, the air passages, the pul- 
monarj’ tissue, the muscles of respiration and bony thorax. 

That muscles cause sound ^^brations may be shown by placing the stethoscope 
over contracting muscles such as the biceps, or abdominal muscles below the 
costal border as mentioned above. Vibrations not unlike those heard over the 
lung are conducted to the ear during contraction and relaxation. 

As the inspirator}’- muscles contract, the inrushing air itself vibrates, hlore- 
over, vibrations are set up in the bronchi, alveoli and the superficial structures 
covering the chest. There is no doubt that the pressure of the air against the 
bronchial walls and in the alveoli, as suggested by Laennec, causes sound vibra- 
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tions. Moreover, there is no doubt that the air column, passing through the 
narrow glottis as suggested by Beau, is thrown into vibrations. It may be that 
the onrushing air striking the sharp edge of bifurcating bronchi causes sound 
similar to a “labial pipe” as suggested by Ornstein. But it seems to me that all 
these explanations are too limited. There is more to be considered than the air 
column. 

When once we get a conception that the respiratory sounds are caused by all of 
the factors which form a part of the respiratory mechanism we will have a more 
rational approach to our problem. We will then understand that %'ibrations nail 
continue throughout both the inspiratory and expiratory phases of respiration, 
and that the character of the sounds will be altered as the various factors in their 
production vary. We will then see that our findings on auscultation will be 
modified directly by our findings on inspection, palpation and percussion. 

■ The normal respiratoiymmmur is not a definite sound. Nor is the mechanism 
responsible for respiration a definite fixed quantit5\ 

That the muscles are an important part of the respiratory murmur may be 
inferred, as above mentioned, b}’’ analyzing those conditions in which intercostal 
action is limited, such as emphj^ema; calcification and ankylosis of the costal 
cartilages which immobilize the bony cage; and breathing which is predominantlj’^ 
abdominal in character. In all these conditions the respiratory murmur is weak 
no matter if the same inrush of air enters the lung as in costal breathing. 

A complete respiratory cycle consists of the inspiratory phase in which the 
diaphragm and external intercostals contract, the abdominal muscles relax, and 
the intrathoracic space is increased. The air rushes in and the elongated and 
dilated bronchi and the alveoli are filled. In the expiratorj'- phase the diaphragm 
returns to its resting position as a result of the contraction of the abdominal 
muscles which increases the intraabdominal tension, and, with the aid of the 
internal intercostal muscles, restores the thoracic portion of the respirator}’’ mech- 
anism to its resting condition. During this last phase the air is expelled from the 
lungs, completing the cj'cle. 

Active muscular effort takes part in both the inspirator}’ and expirator}’’ phases 
of respiration. Respirator}’’ ^’ib^ations continue throughout both phases, unless 
interfered with by some anomaly in the mechanism or by some pathological 
interference. 

Pathological respiratory nnirmurs: An infiltrated area adds a hindrance or 
obstruction according to the degree to which the bronchi and alveoli arc blocked 
and the elasticity of the pulmonar}’’ tissue is decreased. Infiltration interferes 
with both the ingress and egress of air. Air may not enter at all, or, if it does, 
it enters less easily. The respiratory movement is retarded. The lung expands 
more slowly and less completely than normal and takes longer to deflate. Part 
of this reduced movement of the chest wall is a muscular rcfle.x and part of it is 
duo to reduced expansion caused by the infiltration. The intercostal muscles 
prolong their inspiraton’ and e.xpirator}’ action, and this influences the length 
and quality of the respirator}’ note. 

In case of infiltration, it is endent that the sound vibrations in the air current , 
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tlic bronchial musculature, the alveoli, the bony thorax and the muscles of 
respiration may all bo altered; but altered differently in different individuals 
and according to the nature of the infiltration. 

So the effect of infiltration on the respiratorj' murmur is an impeding or 
lengthening of inspiration and slowing (prolongation) of expiration, probably 
raising the pitch somewhat and prolonging the phases because the air does not 
have the normal contractility of the alveolar tissues and bronchi to receive and 
expel it. Possibly an increased effort on the part of the respiratorj' muscles 
might be required, too. It is evident that the sounds would varj' greatlj' with 
different types of infiltration and the different degrees of interference mth the 
various factors which take part in the respiratory mechanism. 

In limited infiltrations the variation may be so slight as to be imperceptible, 
while in extensive infiltrations it may be very marked. Different portions of the 
respiratory mechanism predominate at different times. The more comple.x the 
mechanism for causing respiratory sounds, the more will the sounds differ in 
different individuals even with the same morbid change. So, if the entire respira- 
tory mechanism enters into the production of the respiratory' murmur, we have a 
more reasonable explanation for the variation in sounds than we have if we con- 
sider only the changes in the current of air. 

The blocking of a stem bronchus bj' a tuberculous lesion may allow very little 
air to enter the lung. This may dimmish but I have not seen it obliterate the 
respiratory sound. The intercostal muscles still contract both on inspiration 
and expiration. If anj'thing diminishes or increases the movement of a hemi- 
thorax, both inspiration and expiration may be weakened or exaggerated, pro- 
longed or shortened according to the nature of the pathological change and the 
extent to which the movement is interfered with. 

In emphysema the intercostal muscles, both external and internal, are 
stretched, and the intercostal spaces are widened and the action of the muscles is 
interfered with. The same is true in chronic asthma with addition of bronchial 
constriction. Under these conditions the muscular element is lessened and, while 
the patient may be able to breathe with fair ease when at rest (showing that the 
column of air enters the lungs), the respiratorj' sounds show degrees of weakness 
which now and then amount almost to inaudibilitj'. The expiration is prolonged 
because of the inefficiency of the expiratory muscles and the overstretching of 
the pulmonary tissues and their lessened ability to contract. On extra effort the 
patient attempts to breathe fast but the muscles cannot respond. Every factor 
in the respiratory mechanism goes awry. 

In certain patients ndth poliomj'elitis in whom the intercostal muscles were 
involved, years after the attack I found the ribs horizontal, the intercostal spaces 
widened, the muscles distended and inefficient and the respiratory note prolonged 
and markedlj' diminished in intensity. 

The rigid and emphysematous chests of the aged show a weak respiratory 
murmur, although there may be no recognized dyspnea. 

Thus the column of air in emphysema, chronic asthma, the poliomj'elitis 
chests above mentioned, rigid chests and abdominal breathers, enters the air 
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passages and penetrates the alveoli, but the vibrations set up are weak and the 
respiratory murmur is of low intensity. The muscular element is reduced in all 
these conditions. 

An increased cellular and fluid content of the tissues, air cells and small bronchi, 
such as we see in pneumonia or the exudative t 5 ^e of tuberculosis (tuberculous 
pneumonia), may be accompanied by the usually described bronchial breathing. 
However, the transmission of the voice does not dominate the picture. On the 
other hand, in a preponderantly proliferative tuberculosis in which the fibrous 
elements predominate (scar tissue) the vibrations of the air column and tissues 
are high-pitched and prolonged and their transmission predominates over all 
other factors which cause respiratory vibrations. 

A similar condition is met in case of cavitation. A cavity with soft walls in 
the midst of tissues which are infiltrated with inflammatorj’’ elements (the so- 
called silent cavity of Dunham) may not be detected by an}’' characteristic res- 
piratory sound. All the usual elements of the respiratoiy mechanism may 
contribute their vibrations but that of the voice and pulmonary tissues is not 
prominent. 

On the other hand, a ca\dty ■ndth fibrous walls and open bronchus in the midst 
of dense fibrous tissue ■will transmit exaggerated air and tissue vibrations which 
produce a characteristic respiratory sound. If the mouth is held open and the 
syllables ‘7io ha” are repeated in a whisper and prolonged, a low-pitched blowing 
may be heard differing mainly in pitch from the sound heard over a dense scar 
without excavation. 

The vibrations in the presence of extensive scar tissue, either with or without 
cavity, are predominantly of air column and tissue origin, the muscle element 
being overshadowed. 

Advcniiiimts sounds: Sounds which accompany respiration (rdles or adventi- 
tious sounds) are of great diagnostic significance. They have borne the name 
“rdlcs” since first described by Laennec. His division of dry, moist and crepitant 
rdles is still followed and still supposed to designate the same conditions to which 
he assigned them one hundred and twenty-five years ago. We have not re- 
examined the respirator}’- sounds or the 'Tdles” which often accompany them 
either in the light of more recent patholog}' or the findings of the X-ray. 

One would get the idea from reading the literature of tuberculosis that rdles 
are nearly always heard over tuberculous infiltrations. But such is not the case. 
Nor are all rfiles heard in a tuberculous chest of pulmonar}* origin. Many of 
them are extrapulmonar}’’; and it is necessary to appreciate these as well as those 
of pulmonar}’- origin. 

All who are interested in rdles should read the paper by Coplin (13) on the 
inflammatory and degenerative changes which take place in the pleura and inter- 
costal tissues in diseases of the lungs and pleura. He gives a pathological basis 
for these adventitious sounds which are persistent after pleural involvement. 

I quoted from his p.aper extensively in Clinical Tuberadosis (11) and also in my 
forthcoming book on tuberculosis. 

I have found clinically that r&lcs may persist when the pleura h.as pronously 



s 


F. M. rOTTEXGER 


been involved. They originate in both the pleura and the intercostal structures 
and usually are accompanied by an easilj’ recognized degeneration of the overly- 
ing skin and subcutaneous tissue. These areas too are frequentlj’' the scat of 
recurrent and not infrequently of persistent pain. 

That these rfiles are not of pulmonaiy’ origin ma}' be inferred from the fact 
that they are frequently present when the X-ray film shows no abnormal pul- 
monary shadow. However, when thej' are present and the underijang pul- 
monary structure is also diseased, one cannot be so sure of the origin of the rides; 
they may arise either in the pulmonarj'^ or pleural tissues. Nevertheless, I have 
made it a rule to suspect, at least, a partial nonpulmonar}' origin if the overlying 
soft tissues are degenerated; for the trophic reflex in case of the pleura lies in the 
zones immediately overlying the inflamed area. 

No doubt the cause of this degeneration is twofold: one reflex tlirough injury 
of the intercostal nonces by long stimulation the same as in case of the trophic 
reflex in the cervical (particularly third, fourth and fifth) zones when the lung is 
chronically inflamed; the other is the direct elfect of the chronic infection by 
continuity as suggested by Coplin. 

I cannot emphasize too stronglj' the importance of recognizing the presence of 
these nonpulmonary rdles. Thej' cannot be differentiated by their sound or their 
size from the &ubcrepiia7ii and the crackling rfiles which arise in the lung and which 
are usually described as being caused by mucus in the air passages. 

It is usually taught that rfiles may be detenmned as being of pulmonarj’’ origin 
if they are detected following expiration, mild cough and prompt light inspira- 
tion. These nonpulmonary rfiles are heard following the same procedure. 
Nonpulmonarj’-, usually designated as pleural rfiles, are supposed to be nearer 
the ear, but differentiating the location of rfiles mthin a distance of a centimeter 
or two, to say the least, is uncertain. 

Of course, the whistling and gurghng, the rhonchi and wheezes, are a different 
story. They are definitely of pulmonary and bronchial origin. 

DISCUSSION 

With the inaccuracj’- in description of the normal respiratory murmur, the 
probably wrong explanation of the mechanism of its production and the inac- 
curacy of our knowledge of rfiles, is it any wonder that there should be confusion 
on the part of clinicians in interpreting the data obtained on auscultation? • 
That physicians examine better than their teaching would warrant, goes without 
saying; for each learns certain sounds and certain modifications of them which 
he interprets in a certain manner. 

Another important fact must be understood. No type of murmur or modi- 
fication of that type always means the same pathological change. We would 
like to think that whenever a pneumonia is present a given sound will be found; 
and that, whenever we find that sound, pneumonia will be present. We would 
like the same for the various pathological changes found in tuberculosis, lung 
abscess, bronchitis, bronchiectasis and so on. But it is not true. 

If all lungs were of the same volume and had the same degree of elasticitj’^; 
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all bony thoraces were equally elastic or rigid; all musculature of equal volume 
an,d tension; all larjmges were of equal capacity; all pleurae and mediastina were 
free; and the respiratory demands w'ere the same on each indhidual, then the 
normal respiratory murmurs could be described as fixed and definite, and a 
given departure might mean a definite pathological alteration. But since these 
things are not true, each clinician must learn that variability is the rule in both 
normal and pathological chests. 

Moreover, it must always be remembered that pressure on the stethoscope 
decreases the intensity of respiratorj’ sounds and that the fundamental charac- 
teristic of tones heard varies with different stethoscopes according to the size 
and nature of the bell and the character of the rubber tubes used. In teaching 
respirator}'’ sounds, teacher and student should use the same kind of stethoscope 
if they would speak the same language, or one bell with multiple ear pieces. 

Any good diagnostician has doubtless been confused on auscultating chests 
by finding sounds which he was not able to interpret according to the descrip- 
tions found in the books. He may find the so-called vesicular murmur over 
a cavity and bronchial respiration over apparently normal pulmonarj’' tissue 
and absent over infiltrations where he has learned it should be. He frequent!}' 
will find rdles that he has been taught to consider as belonging to a tuberculous 
infiltration where other signs fail to show such lesions. Yet if he will carefully 
inspect, palpate, percuss and auscultate, and as carefully analyze the phenomena 
discovered, he will find that even v'ithout an X-ray examination he is able to 
determine pulmonary and pleural lesions with great accuracy. 

If the respiratory sounds are the product of vibrations originating in all parts 
of the respirator}' mechanism, it is all the more necessar}' to interpret the knowl- 
edge gained on auscultation in accordance with that obtained by other methods 
of physical examination. So it is important to recall the data which may be 
derived by inspection, palpation and percussion and discuss briefly how this 
may affect the respiratory mechanism. 

Impcction: Aside from giving the examiner a general idea of the patient and 
acquainting him with any deformities or gross departures from the normal, 
careful inspection will provide valuable information of what is going on within 
the chest at the time of the examination and what has transpired previously 
that may modify the respiratory murmur. In combination with palpation, 
inspection wll reveal reflex spasm and atrophies which indicate both present and 
past disease and cause the examiner to susiiect changes in the respirator}' mur- 
mur. 

Polpaiion: Textbooks teach that by palpation one can note such things as 
the texture of the skin, the presence or absence of enlarged lymph nodes, and 
the vibrations caused by the spoken voice. But these are. least important from 
a diagnostic standpoint of all the things that may be detected by palpation. 

Increased tension of the apical muscles is important confirmator}* evidence 
when an active tuberculosis is present in the underlying lung. Degenemtion 
of the s.nme muscles and the skin and subcutaneous tissue above the second rib 
anteriorly and the spine of the scapula posteriorly is evidence that the lung 
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is tlie seat of a chronic or healed lesion usuallj'- tuberculosis. These are important 
diagnostic data, and a knowledge of their presence is necessarj’ to the proper 
interpretation of auscultatorj’ findings. Likewise, the boardiness of the inter- 
costal muscles immediately over an acute pleurisy, and the degeneration of the 
skin, subcutaneous tissue and intercostal muscles when the pleuris}’ persists for 
any length of time are of great diagnostic value and indicate probable changes 
in the respiratory sounds. This degeneration may be found anywhere between 
the second rib anteriorly and the spine of the scapula posteriorly above, and the 
margin of the ribs below. 

In chronic or healed pleurisj' adventitious sounds are heard frequently and 
sometimes persistently over these same areas that show degeneration of the 
intercostal muscles and overhung subcutaneous tissues. These rdles are some- 
times heard without coughing but oftener when the patient gives two or three 
easy coughs and follows with a short quick inspiration. The roentgenogram 
may show nothing at all, but the effects of the former changes in the pleura and 
intercostal tissues ma}' be clearly seen in the atrophied superficial tissues. In 
this connection it must be stated that r&les are not always present even though 
the degeneration of tissues shows that pleurisy was formerly present. However, 
some degree of lessened motion is usually present. Many times pain is felt in 
these areas under conditions of stress such as tiring, emotional upsets, menstrua- 
tion and change in weather. This pain is due to injury of the intercostal nerN’^es 
as a result of the chronic inflammation. Understanding the origin of this trophic 
reflex and pain is essential to the interpretation of the respiratorj' sounds heard 
under these circumstances. 

Lagging and lessened motion of the chest wall in some particular area or on 
one side, or as a whole, is of great diagnostic significance. Of importance, too, 
is the detection of different degrees of density in the tissues according to the 
underlying pathological changes noted on palpation. 

It is important to know that infiltrations and emphysema, and fluid and air 
in the pleura, can be determined by palpation as well as percussion, and that 
these alter the percussion note. 

The data obtained on palpation have bearing on the auscultatory sounds 
in proportion to the degree that thej' cause changes in the respiratory mechanism. 

Percussion: Ph3’^sicians learn to recognize differences in quality, intensity 
and pitch of the percussion note. Their fingers are trained to perceive differ- 
ent degrees of resistance over percussed areas. Man}’- depend far more on the 
sensation conveyed to the fingers than on the sound elicited; and many of our 
best diagnosticians pay little or no attention to sound but learn to percuss almost 
without producing sound. This is only one step removed from detecting dif- 
ferent degrees of density bj’’ palpation. The data derived b}' percussion, the 
same as by palpation, suggest an alteration in the respiratory note to the extent 
that they interfere wdth the respiratory mechanism. 

This discussion may at first seem to take aw’ay the whole basis on -which aus- 
cultation stands. Instead, more careful study will show that it only broadens 
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the base and furnishes an explanation for the difficulties and inaccuracies which 
have heretofore confused the clinician. By suggesting amcultaiion as being a 
method of studying the whole respiratory mechanism instead of the air current, it 
gives a bettor conception of what is going on vnthin the respiratory system. 

SmiMARY 

1. The long taught description of the relative length of inspiratory and ex- 
piratory breath sounds is erroneous . They are about equal in length — inspiration 
occupying the entire inspiratory phase and e.xpiration occupying the entire 
expiratory phase. 

2. Tlie suggestions that the respiratorj’- murmur is caused by air pressing 
against the walls of the bronchi, dilating and closing the alveoli as suggested by 
Laennec, by passing through the glottis as suggested by Beau, or by striking 
the sharp edges of the bifurcating bronchi as suggested by Ornstein, simplify 
the respiratory murmur too much. While all may be factors they are not the 
whole cause. The cause is very complex and includes vibrations in all parts 
of the respiratory mechanism. Inspiration is caused by contraction of the ex- 
ternal intercostal muscles and diaphragm, enlarging the chest ca^^ty and causing 
the lung to expand, the bronchi to dilate and lengthen, and the alveoli to open. 
Expiration is caused by the contraction of the abdominal and internal inter- 
costal muscles, and relaxing and restoring the diaphragm to its resting position, 
diminishing the size of the thoracic cavity and allo'fv'ing the lung to return to 
its normal resting size, shortening and lessening the lumen of the bronchi and 
relaxing the alveoli. 

3. RAles are both pulmonary'- and extrapulmonarj% The latter may be caused 
by a chronic pleuritis extending to the intercostal structures, or to reflex trophic 
effects in the same structures. 

4. Tliere is no definite sound that denotes a definite disease. The respirator}’" 
mechanism would always have to be the same to make the respirator}’’ note al- 
ways the same. 


SUJIABIO 

La A^iscidtacion — Una Rc-Avahiacion 

1. La vieja descripcidn de la relativa duracidn de las fases inspiratoria y 
expiratoria de los ruidos respiratorios peca de errdnea. Su duracidn es aproxi- 
madamcnte igual, ocupando la inspiracidn toda la fase inspiratoria y la expira- 
ci6n toda la expiratoria. 

2. Las sugcrencias de que el sopio respiratorio es producido por el aire, que 
al comprimir las paredes de los bronquios, dilata y cierra los alveolos, segiin 
insinuara Laennec, o al atravesar la glotis, segiin Beau, o al herir los agudos hor- 
des do las bifurcaciones bronquiales, segiin Ornstein, simplifican demasiado.el 
sopio respiratorio. Aunquc todos esos fendmenos pueden ser factorcs, no cons- 
tituycn toda la causa. Esta es muy compleja y comprende las vibraciones de 
todas las partes del mecanismo respiratorio. La inspiracidn tiene por causa la 
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contracci6n do los mdsculos intcrcostalos cxtcrnos y del diafragma quo dilata 
la cnvidad tordcica y hacc quo cl pulmdn se expanda, que los bronquios sc dilaten 
y alarguen y que los alvcolos se abran. La cxpiracidn sc debe a la contraccidn 
de los musculos intcrcostales abdominales e intcruos y a la dilatacidn y restablc- 
cimiento del diafragma cn su posicidn de reposo, y la disminucidn del tamafio 
de la cavidad tordcica, quo al dejar que el pulmdn recupere su tamafio normal 
en descanso, acorta y achica la luz de los bronquios y dilata los alvcolos. 

3. Los estertoros son tanto pulmonares como extrapulmonares, pudiendo 
deberse los viltimos a una plcuritis crdnica que se extiende a los tejidos intcr- 
costales, o a efectos trdficos reflejos sobre los mismos. 

4. No existe ningim ruido bien definido que denote una enfermedad bien 
definida. El mecanismo respiratorio tendria que scr siempre el mismo para 
producir una nota respiratoria siempre iddntica. 
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THE HEALTH CARD AND THE ABREU METHOD 
Their Use in Asuncion, Paraguay 
ANGEL R. GINES> 

In July, 1941, we started the organization of the Prophjdaxis Section of our 
Tuberculosis Dispensar5^ By a thorough newspaper campaign we were able to 
start our task by examining the close relatives of consumptive persons, others 
who came to us on their own free will in a somewhat irregular manner, and the 
staffs of some public firms and private concerns, whose heads realized the im- 
portance of the work we proposed to carry out. In November, 1941, the 
Ministry of Public Health realized the possibility of making a collective examina- 
tion. It amplified a law of 1938, enforcing the use of the Health Card, which 
made X-ray examination of the lungs obligatory for all public ofiicials, public 
and private employees, teachers, students, and professional persons, as well as of 
those people who are about to travel. 

Up to the time of writing this report •we have taken X-ray photographs of 120,- 
000 persons (1941-1946). The examinations consist of a tuberculin test, an 
X-ray photograph of the hmgs and a brief examination of the skin and mucous 
membranes. Occasionally, and always ■with an investigative point of view in 
mind, biotypological data are taken, such as comple.xion, height, weight, chest 
circumference, etc. Since 1945 we have also paid attention to the physical 
e.xamination of the abdomen. BCG vaccination is given to all those persons who 
are tuberculin-negative. 

We can examine 200 persons in three hours -vith ease and the results of these 
examinations are delivered forty-eight hours later. In this lapse of time, it is 
possible to examine the X-ray photographs which were taken and to fill in the 
Health Card to be handed to the examined persons. When abnormalities of 
the heart and main arteries are found, or if it is necessary to carrj' out a further 
examination'within a certain time, the facts are entered in the respective cards. 
Any suspicious lesion of the lungs is checked and X-rayed to make an accurate 
diagnosis. In such cases, the laboratories are instructed to take a blood count, 
blood sedimentation rate, and to examine the sputum. 

Studies of the gastric contents are rareb' carried out. Instead we have 
introduced bronchial lavage according to the method of Abreu and R. Fernandez. 
In this technique, the posterior pharjmx is anesthetized with 0.1 per cent 
pantocaine, usually administered by atomizer. The tongue is pulled forward 
and about 10 cc. of saline is quickly injected into the posterior pharynx above 
the epiglottis. The ejected material is collected and examined for tubercle 
bacilli. We consider this procedure practicable since it can be done at any time. 

Persons suffering from heart, disease are urged to place themselves in the hands 
of private practitioners or of the public dispensaries. People suffering from 

* Professor of Internal Medicine, Director of the Health Institute Control for Indi- 
viduals and Communities, Head of the Prophylaxis and Epidemic Section of the Asuncion 
Tuberculosis Department, Asuncion, Paraguay. 
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TABLE 3 

Percentage of minimal lesions found among apparently well persons of each sex who were 
X-rayed each year, classified hy age group: Asuncion, Paraguay, 19il~1944 


FEBCEKTAGE OF UKBUE EESIOKS FOUND 


AGE GKOT7P 

1 

1944 . 

1943 

1942 

1941 

1 'M&Ie 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

All ages 

0.3 

0.3 

0.4 

0.3 

0.6 

0.3 

0.4 

0.2 

Under 3 years 

— 

1 

— 

— 

— 

— 

— 

— 

3-5 years ; . . 

— 

— 

1 

— 

— 

— 

— 

— 

6-10 years 

— 

— 

— 

— ■ 

— 

— 

0.6 

— 

11-15 years 

0.1 

mSm 

0.3 


0.4 

— 

0.3 

— 

16-20 years 

0.2 

ill 

0.5 


0.3 

BSI 

0.6 

0.5 

21-30 years 

0.3 

Wgm 

0.4 

0.3 

O.S 

mm 

0.3 

0.2 

31-40 years 

0.4 

0.6 

0.4 

0.3 

0.3 

0.5 

0.5 

— 

41-50 years 

0.3 

0.7 

0.2 

— 

0.5 

0.2 

0.7 

0.4 

51-60 years.. 

0.3 

— 

0.6 

0.6 

0.9 

0.5 

— 

0.8 

61 years and over 

2.0 

1.0 

— 

— 

0.5 

— 

— 

i 


> Per cent not shown when base is less than 100. 


TABLE 4 

Percentage of gross lesions found among apparently well persons of each sex who were X-rayed 
each year, classified hy age group: Asuncion, Paraguay, 1941-1944 


FESCENTACE OF CBOSS EESrOKS FOUND 


AGE CEOOT ' 

1944 

1943 

1942 

1941 

Male 

Female 

Male 

Female ! 

1 

Male 

1 

Female ' 

1 

Male 

Female 

All ages 

O.S 

0.5 

0.9 

0.8 

m 

O.S 

B 

1.1 

Under 3 years 

— 

— 

— 

B 

B 

X 

— 

— 

3-5 years 

— 

— 

— 



— 

— 

— 

6-10 years 

— 

— 

0.3 

— 

1 

— 

1.1 

0.3 

11-15 j’oara 

0.2 


0.2 

0.3 

0.4 

0.2 

0.7 

— 

16-20 years 

0.2 


0.6 

0.4 

0.4 


0.6 

1.1 

21-30 years 

0.7 


0.9 

1.1 

1.2 


1.6 

1.7 

31-40 years 

1.3 


O.S 

0.6 

1.2 

1.3 

2.2 

1.8 

41-50 years 

1.5 


1.2 

1.2 

1.9 

1.1 

2.5 

0.4 

51-60 j'cars 

1.7 

1.1 

2.5 

2.2 

2.1 

2.S 

2.1 

1-6 

61 Years and over 

3.2 

1.0 

3.5 

1 

2.7 

1 

1 

1 

1 


‘ Per cent not shown when base is less than 100. 


sj'pluUs, the Chediack imcroreaction is used.) Patients A\1th leprosy are com- 
pelled to be interned in the Leprocomium at Sapucaj^ some fifty miles from 
Asuncion. 

The results of our research have been presented in different publications. 
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over the patients have allowed them to avoid what might eventually have led to 
irreparable damage to tlieir health. 

The Abreu method which is used is perhaps rather more expensive than 
fluoroscopy but has proved to be highly superior in the number of pulmonary 
cases it has brought to light. 

SUMARIO 

En Asuncidn han establecido un Institute para el Control de la Salud.en los 
Individuos y Colectividades que expide carnets de salud a todas las personas 
cuyo oficio o profesion las ponen en contacto con el pdblico general. A fin de 
obtener el carnet cada persona paga dos guaranies (aproximadamente 60 cen- 
tavos m/a) y es objeto de un examen radiografico, un examen del tdrax, una 
pnieba con tuberculina y un examen de la piel y mucosas. A los negatives a la 
tubercuHna se les vacuna con BCG. 

Esos exdmenes permiten separar a los enfermos con afecciones pulmonares, 
cardiacas y ven4reas y con lepra, sin que se expidan carnets a los que padecen 
de dolencias contagiosas; por ej., tuberculosis, sifilis en el periodo contagioso, 
lepra, etc. En esta forma muchos han averiguado por primera vez que eran 
victimas de tales males y se han hecho tratar sin tardanza. La rapida interven- 
cidn con la consiguiente vigilancia ejercida sobre los enfermos les permite evitar 
lo que con el tiempo hubiera podido acarrear lesiones irreparables a su salud. 

La t4cDica de Abreu, que es la utilizada, tal vez resulte mds costosa que la 
roentgenoscopia, pero ha resultado ser muy superior en lo referente al nfimero 
de casos pulmonares puestos de manifiesto. 
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in addition to the necessary household equipment and wearing apparel, in the 
amount of $250 if single without dependents, or $500 if married or Mith de- 
pendents. Savings or capital over this amount must be expended for main- 
tenance. A dependent child over 16 years of age must be regularly attending 
some form of educational institution such as an academic, technical or vocational 
school, and must be making satisfactoiy progress if he is ph 3 ’sically and mentally 
able to maintain himself otherwise. 

In 1944 the Social Welfare Branch and the Director of Welfare recognized 
that tuberculosis w'as a chronic illness with special requirements in the w’a}'' of 
adequate diet and better housing. In order to prevent a patient’s breaking 
down again after he had benefited by treatment and to minimize the economic 
factor in the planning of treatment, extra allowances to tuberculosis patients 
were authorized. As in the basic social allowance, SO per cent of the cost in 
municipal cases and 100 per cent in Provincial cases w’as borne by the Provincial 
Government. There is a difference in eligibilit 5 % however, which is of great 
advantage in dealing with patients newdy diagnosed as having tuberculosis. 
As soon as a diagnosis is made, if a patient, who w'ould be eligible on other counts 
to get a Social Allowance, has to give up his job, he maj'^ applj' immediately for 
assistance. If he has sa\nngs or capital over and above the $250 or $500 allowed 
in the other cases, he does not have to expend it for maintenance, but may keep 
it. However, an interest rate of 3 per cent is considered to be income, and this 
amount is deducted from the Basic Allowance. This leewaj' in the matter of 
saAungs has made it much less difficult to persuade people to give up their jobs 
and apply for assistance, Avhen they know that the efforts of a lifetime of saAdng 
do not have to be spent merely to keep alive. 

In addition to the difference in eligibility, the amoimts alloAved tuberculosis 
patients are larger. The patient himself is entitled to $7.50 a month extra diet 
allowance as long as he is in his home, '\^^^en he goes to the sanatorium his 
share of the allowance, including extras, is cut off but is reinstated immediateh’^ 
when he returns home. In order to protect, as far as possible, members of a 
patient’s familj’’ who haA'e been in contact A\ith the disease, an extra diet al- 
low'ance of $5 a month each is granted on the recommendation of a doctor em- 
ploj’ed by the Division of Tuberculosis Control. When no medical need exists 
for the protection of these contacts this part of the allowance maj" be cancelled. 
The portion of the Basic Allowance supposed to be spent on rent is not adequate 
in these daj’s of housing shortages and manj’^ of our patients have been living in 
totallj’’ inadequate quarters. To remedj' this, in so far as possible, a rent 
differential is granted. The patient is given in cash the difference between the 
Basic Rent Allowance and the actual rent paid. In addition to these two extra 
allowances there are discretionarj* allowances which may be granted on the 
recommendation of the social worker dealing with the famil}’. These maj* be 
mortgage pajunents, installment pajunents on property or necessarj' furniture, 
or insurance premiums where the policj’ cannot carrj' itself. 

Beside the allowances granted the patient while he is at home, a raonthh* 
allowance of $3.00, called a Comfort Allowance, is granted to him while he is in 
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que gastar su capital o ahorros en manutenci6n, pues se le concederd una pensidn 
cuando cesen las entradas del enfermo. El subsidio basico es complementado 
con una pensidn para alimentos que representa 7.50 ddlares mensuales para el 
enfermo y 5 ddlares mensuales para cada familiar expuesto a la tuberculosis. 
Si es necesario, puede concedeise un subsidio para alquiler de %’ivienda, e igual- 
mente subsidios para muebles indispensables, pagos de hipotecas, primas de 
seguros, etc., a discrecidn del Director de Beneficencia. Hay subsidios seme- 
i antes para las familias que reciben Subsidios Maternales en vez de Subsidios 
Sociales. 
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TABLE 1 

Prevalence of active pulmonary tuberculosis among 17,155 students of 
different schools in Chungking 


SCHOOL 

NTTltBEa OF STUDENTS 
EXAUmZD 

NU3CBEJI or CASES 
FOUND 

PESCENTACE OP 
CASES FOUND 


Male 

Female 

Male 

! Female 

Male 

Female 

National Central University 

3,669 

755 

299 

47 

8.1 

6.2 

Central Institute of Political Sciences 

1,657 

50 

118 

4 

7.1 

— 

National Chungking University 

1,147 

237 

127 

6 

11.0 

2.5 

Central Institute of Technology 

1,034 

24 

104 

1 

10.0 

— 

National College of Fine Arts 

197 

70 

13 

4 

6.6 

— 

National Yale Medical College 

118 

129 

7 

5 

5.9 

3.8 

Pro^dncial College of Education 

139 

61 

21 

5 

15.1 

8.1 

Army Munition School 

181 

— 

12 

— 

6.6 

— 

Army Accounting School 

49 

— 

6 

— 

— 

— 

Total 

8,191 

1,326 

707 

72 

S.l 

5.4 

*Nankai High-School 

1,828 

936 

72 

21 

3.9 

2.2 

*Shujen Junior High-School 

550 

304 

17 

7 

3.1 

2.3 

National Central High-School 

344 

201 

20 

9 

5.8 

4.4 

*Isinhua High-School 

399 

124 

18 

5 

4.5 

4.0 

Provincial Vocational School for Girls 

— 

441 

— 

34 

— 

7.7 

Chungking High-School 

352 

— 

14 


4.0 

— 

Municipal High -School 

340 

— 

24 


7.0 

— 

Paper Manufacturing School 

Psychological Experimental Class 

309 

12 

22 

■ 

m 


National Central University 

71 

12 

1 

0 


— 

*Yuyin Junior High-School 

73 

38 

3 

1 

a 

— 

Total 

4,266 

2,068 

191 

7S : 

1 

4.5 

3.8 

Training Classes, N.I.H 

Volunteer Students, Educated Youth 

15 

112 

3 

10 

— 

8.9 

Volunteer Corps. . . ! 

560 

263 

40 

17 

7.1 

6.5 

tOther Schools 

295 

59 

55 

11 

18.7 

— 

Grand total 

13,327 

3,828 

996 

ISS 

Bi 

4.9 


Summary 


Private 

2,850 

1,410 

■ 

no 

34 

3.9 

Public 

8.1 

44 

5.7 



• Private schools. 

t Suspected c.ases included. 

Among the high-school children, 4,252 belong to private schools, while 2,0S2 belong to 
public schools. This shows that the economic factors of the students have a great influence 
on the morbidity rate of tuberculosis. The reason why female students show much greater 
diflerences might be e.xpl.aincd by the fact that girls have less chance of being infected, but 
when they do get infected they get a good stiff dose and easily die of it. 

There is no question that age is the most important factor influencing the tul>crculosi8 
morbidity. Ago speciCc morbidity is shown in table 2. 
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PUIMONABT TUBEBCUIiOSIS IN CHINESE STUDENTS 

tuberculous lesions commonly progress to these stages before causing definite 
symptoms. It is now widely recognized that before the onset of sjunptoms there 
is a period of months or even yeai-s during which the lesion can be detected by 
X-ray examination only. 

The prevalence of early pulmonary tuberculosis is equallj’^ higli among healthy 
robust students and those who look delicate or pale. Selection for examination 
on the basis of imderweight, pallor, anorexia is without value in detecting early 
tuberculosis. Physical examination has no significance in the earlj’ detection of 
pulmonary tuberculosis either, because restriction to those with abnormal 
physical findings reveals almost the same prevalence of asjTnptomatic tubercu- 
lous lesions as that found in the apparent^ healthy group. On the other hand, 
definite harm is done by the physical examination when no abnormal signs are 
found, because it gives a false impression of security to those who actuallj’’ have 
serious asymptomatic lesions. 

Various methods of X-ray examination, including stereoscopic and plain cellu- 
loid films, paper films, fluoroscopy and microfiuorography, have been used in 
tuberculosis case-finding. The improvement of fluoroscopic screen and proper 
dark room have greatly improved the accuracj’^ of fluoroscopy. When the entire 
group must be examined and facilities for film-taking are not available as in 
Cliina to-day, it is especially valuable because of its lower cost. 

The prevalence of pulmonarj’- tuberculosis among college students in various 
countries has been reported as one per cent or less. Survej- in Peiping gives a 
prevalence of 6.3 per cent of males and 3.5 per cent of females among university 
students in 1942. The results of X-raj' examinations reported differ widelj' not 
only because of actual variation in incidence depending upon the age and sex of 
the group and the size and location of the community, but also through failure 
in varying degree to demonstrate or recognize lesions actually present. 

Although definitely useful under certain circumstances examinations taken 
with low-power machines do not give results comparable to those obtained with 
celluloid films and improved technique. Additional difliculty in the comparison 
of results arises from difference in interpretation due to variation in training and 
cxiierienco. However, it is perfectlj' safe to say that in China the incidence of 
pulmonary tuberculosis among students is definitely much higher than among 
students of countries in Europe and America, and the problem is much more 
serious. 

It maj' be concluded that the universal application of X-ra 3 ' examination to 
students of the adolescent group is an important measure in the campaign against 
tuberculosis, and an economical!}’' sound expenditure of public funds. 

SUMMABT 

A total of 17,155 students of various high schools and universities, between 
age 10 and 36, were exTimined-fluoroscopicalh- during the j'cars 1944 to 1946; 
13,327 were boj's and 3,S2S were girls. Of these, 996 bo 3 's and ISS girls were 
diagnosed to have active pulmonan*’ tuberculosis. The prevalence of tuberculo- 
sis was 6.9 per cent for the total, 7.5 per cent for the bo 3 's and 4.9 per cent for the 
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girls. Below the age of IG years, the prevalence was about the same for both 
sexes, but above that, both the total and specific morbidity rates of the boys were 
higher than those of the girls. Among these, 841 patients, or 71 p>er cent, had 
minimal lesions and about 27 per cent had moderate lesions. The percentage of 
patients with far advanced pulmonary lesions was only 2.1. More than 80 per 
cent of these cases were asymptomatic. 

SUJIARIO 

La Tuberculosis Piilmonar en los Estudiantes Chinos 

En 1944-1946 se examind roentgenoscdpicamente a un total de 17,155 estu- 
diantes de 10 a 36 anos de edad, de varies escuelas superiores y universidades: 
13,327 varones y 3,828 mujeres. En 996 varones y 188 mujeres se diagnosticd 
tuberculosis puhnonar active. La frecuencia de tuberculosis representd 6.9 por 
ciento para el total: 7.5 por ciento para los varones y 4.9 por ciento para las 
mujeres. Antes de los 16 anos, la frecuencia fue aproximadamente iddntica para 
ambos sexos, pero de alii para arriba, los coeficientes de morbidad, tanto total 
como especifica, fueron mayores en los varones que en las mujeres. Entre 
dstas, 841, o sea 71 por ciento, tenlan lesiones mlnimas, y apro.ximadamente 27 
por ciento, moderadas. El porcentaje de enfermos con lesiones puhnonares muy 
avanzadas no pasd de 2.1. Mds de 80 de estos cases eran asintomaticos. 
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INHIBITION OF PRIMARY TUBERCULOSIS BY BCG‘ 

A Study in Children, Based on 13,470 Chest Roentgenograms 
IRWIN S. NEBIAN and ERHARD LOEWINSOHN 

It is necessar}’-, because of a certain confusion that exists in the literature 
concerning the term primarj’^ tuberculosis, that a clear definition be made for 
the purposes of this study. Primarj’ tuberculosis consists of the response of 
the host to first exposure to tubercle bacilli (all references in this report are to 
puhnonarj’- tuberculosis). Wlien the invading organisms are in suflScient 
number, the body response is of a pathological nature which differs in degree in 
direct proportion to the number of bacilli gaining entrance and in inverse propor- 
tion to the general resistance of the host. The pathological response may vary 
from “no clinical manifestations” of the invasion to the so-called “progressive 
primary focus” which ma}" have a fatal termination. Fortunately in most human 
beings, the primarj’- process is clinically silent and more or less self-limiting. 
The only tangible evidence of its presence in a great majority of instances is a 
positive tuberculin reaction. 

Recent reports (1) on BCG have emphasized the degree to which this vaccine 
prevents clinical tuberculosis. Clinicalh' significant tuberculosis is usuall}^ 
of the secondary or reinfection type. Reinfection tuberculosis occurs, b.v 
definition, onl3'’ in persons who have had a primary infection. The value of 
BCG as a preventive would be enhanced if it could be demonstrated that BCG 
inhibits primaiy tuberculosis. In the course of an experiment, some of the 
basic data of which have been previousl}’’ published (2), some 13,000 chest 
X-ray films, the majority serial (table 1), have accumulated. It was thought 
that this material might show whether and to what degree BCG inhibits primary' 
tuberculosis. 


XL^lTEHIALS AND METHODS 

The children in this studj* were either vaccinated with BCG four to six days 
after birth (total 1,417) or were not vaccinated and served as controls (total 
1,414). The age and race distributions are given in tabic 2. All came from 
homes free of tuberculosis as proved bj' chest roentgenograms of all famil.v 
members. However, it should be pointed out that all subjects lived in areas in 
Chicago that have high tuberculosis mortality rates (from 100 to 300 per 100,000 
population). In other words, although their immediate cnHronmont was free 
of tuberculosis thej' lived in a tuberculous milieu. All children were obscn.'ed 
at more or loss regular semi-annual intervals from birth. At each visit the 
children were subjected to a ph.vsical examination, tuberculin test and chest 
roentgenogram. 

Orthodox methods of interpretation of the chest roentgenograms were usc<l. 

' From the Tire Clinic of tlic Municip.nl Tuberculosis S.nnifariuin of Chicago and the 
Department of Pathologj- and Bacteriology, The Chicago Medical School, Chicago, Illinois. 
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The liilum was examined for density, enlargement and outline. An}' evidences 
of abnormalities were noted and followed by frequent serial films to determine 
their nature. Parenchjonal densities were noted and followed similarly. Only 
parenchymal densities which persisted for a period of months were included in 
the tabulations. Calcification was diagnosed only b}’^ characteristic formation, 
outline and refractility. (Examples of typical films are shown in figures 1 to 6.) 
In addition, the X-ray findings were correlated with the tuberculin reaction. 

TABLE 1 


Distribution of chest X-ray films 


ircntBzs OP x-kav pilus 

VACCINATED WITH BCG 

NOT VACCINATED 

1 

197 

194 

2 

194 

141 

3 

145 

151 

4 

148 

156 

5 

120 

150 

6 

125 

139 

7 

96 

lOS 

8 

98 

89 

9 

93 

84 

10 

67 

74 

11 

31 

44 

12 

12 

22 

13 

3 

8 

14 

1 

6 

Total 

6,443 

7,027 


RESULTS 

The incidence of the various types of pulmonary tuberculosis in the two groups 
of children is shown under the column headed “Totals” in table 3. All findings 
in the non-vaccinated children were limited to those who reacted to tuberculin. 
Calcification, with no previous films shoving definite involvement, occurred 
3 times in the vaccinated and 5 times in the controls. In 4 of these 8 cases a 
film showing no definite findings is available within the immediately preceding 
six months and in the remaining 4 there were no available films for at least two 
years. In all but 3 instances of the 37 cases with evidence of pulmonary lesions 
other than calcification as a first finding, the tuberculin reaction became positive 
concurrently wdth the appearance of the abnormalities. In the 3 exceptions 
the tuberculin reaction was previously positive. The further data in table 3 
are concerned with the end-result of the initial lesions. In the 11 cases among 
the vaccinated where initial lesions other than calcification were found, S have 
disappeared, one has calcified and 2 are now in a state of questionable calcifica- 
tion. None of the cases is now in an active state. On the other hand, of the 
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TABLE 2 


Age and race distribution 


OBSERVED POE 

RACE 

VACCINATED WITH BCG 

NOT VACCINATED 

3 months* 

Negro 

945 

978 


White 

-472 

436 

4 months 

Negro 

917 

949 


White 

466 

431 

8 months 

Negro 

901 

942 


White 

461 

426 

12 months 

Negro 

864 

926 


White 

454 

422 

years 

Negro 

821 

906 


White 

450 

418 

2 years 

Negro 

784 

880 


White 

447 

411 

2§ years 

Negro 

740 . 

846 . 


White ^ 

436 

406 

3 years 

Negro 

694 

798 


White 

418 

390 

3| years 

Negro 

663 

757 


White 

1 

402 

379 

4 years 

Negro 

602 . 

689 


White 

380 

359 

45 years 

Negro 

554 

627 


White 

357 

332 

5 years 

Negro 

481 

547 


White 

330 

306 

55 years 

Negro 

413 

476 


White 

287 

280 

6 years 

Negro 

356 

393 


, White 

250 

223 

65 years 

Negro 

286 

310 


White 

210 

185 

7 years 

Negro 

209 

236- 


White 

150 

128 
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TABLE 2 — Continued 


OBSER\’ED FOE 

SACE 

VACCINATED WITO BCG 

NOT VACCINATED 

7^- j’ears 

Negro 

149 

166 


White 

9S 

79 

S years 

Negro 

9S 

117 


White 

60 

44 

SJ years 

Negro 

61 

65 


White 

32 

14 

9 years 

Negro 

26 

1 

25 


White 

10 

5 

Total 

Negro 

945 

978 


White 

472 

436 

Total 

1,417 

1,414 


* Three months or less. 


37 cases among the controls whose initial chest findings were other than calcifica- 
tion, 10 have disappeared, 9 have healed by definite calcification, 4 show ques- 
tionable calcification and 12 are still in an active state. 

Roentgenologically it is often not possible to label definitely a liilar change 
or a parenchjmial density tuberculous unless certain other data are available. 
Not the least important is the tuberculin reaction. Because the tuberculin re- 
activity was available from birth in all cases under observation, and because of 
the absence of comparable chest findings in nonreactors among the controls, 
it is felt that in everj^ instance the pulmonary lesion obseiwed was on a tuber- 
culous basis. However, since calcification is considered the most characteristic 
form of the healed primary lesion, the relative results in the two groups, vac- 
cinated and controls, are considered worthy of further emphasis. Up to the 
present, 9 of the original 37 controls have calcified lesions, as compared to 1 
out of the original 11 vaccinated children with X-ray findings. If we add to 
these the children who showed calcification with no pre\’ious roentgenological 
findings, the result is 14 among the controls and 4 among the vaccinated. In 
table 3 is also shown a category of questionable calcification. The 6 cases listed, 
2 vaccinated and 4 controls, showed densities whose outline in a number of serial 
films over a period of months to j^ears has remained constant, but whose I'e- 
fractility is not characteristic. 

In table 4 is giA^en a summary of the relath'e incidence of all findings in the 
two groups. It is to be noted that the incidence of all eAddences of primarj^ tuber- 
culosis as defined here is considerably less frequent in the vaccinated group 
than in the non-vaccinated. Using the person-year device to equalize the two 
categories, the incidence ratio shows a total balance in faA^or of the vaccinated 
children. HoweA'er, the number of cases in each category’' is so small as compared 













Fig. 1. (Upper left) Hilnr involvement. 

Fig. 2. (Upper right) Hilar involvement and visible right interlobar fissure, 
Fig. 3. (Centre left) Parenchymal infiltrate. 

Fig. 4. (Centre right) Parenchymal infiltrate. 

Fig. 5. (Lower left) Hilar calcification. 

Fig. 6. (Lower right) Parenchymal calcification. 
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to the total number of children that it was thought necessaiy to test the signifi- 
cance of the difference by a statistical formula. The commonly used Chi- 
square (X-) test was applied. When a certain phenomenon, such as calcifica- 
tion, occurs in two groups who differ only bj”^ one character, then the value of 
X- will give the probability that the difference occurred b}'’ chance. The prob- 
ability factor P may be read from tables provided in any text on medical bi- 
ometiy. In table 5 the X- value for each category and for the total number of 
cases of primary tuberculosis is indicated. 


T.4BLE 3 

Present status of initial lesions seen in chest roentgenograms 



1 

! 


PRESENT STATUS 

CHAR.ACTER OR INITIAL LESION 

GROUP 

TOTAL 

1 

Disap- 

peared 

Calci- 

fication 

1 

Ques- 

tionable 

Calci- 

fication 

Still 

Active 

1 Died 

Hilai' involvement 

Vaccinated 

8 

5 

1 

2 

0 

0 


Control 

23 

1 

6 

5 

1 

3 

1 

9 

0 

Parenclij’mal densities 

t'^accinated 

3 


0 

0 

0 

0 


Control 

13 


3 

1 

3 

2 

Pleural effusion 

Vaccinated 

0 

0 

0 

0 

0 

0 


Control 

1 

0 

1 

0 

0 

0 

Calcification* 

Vaccinated 

3 

0 

3 

0 

0 

0 


Control 

5 

0 

5 

0 

0 

0 

Totals 

Vaccinated 

14 

s 

4 

2 

0 

0 


Control 

42 

10 

14 

4 

12 

2 


* These S children showed calcification with previous roentgenograms giving no indica 
tion of a lesion. 


DISCUSSION 

Results of observations on a controlled group of children vaccinated with 
BCG are presented. Brailey (3) and Rigler (4) have indicated that pulmonary 
X-ray changes of the same character as those defined in this stud 3 '- are of a tuber- 
culous nature. High and Zwerling (5) have arrived at a similar conclusion. 
They also point out the relative^ higher incidence of hilar adenopatly in the 
younger age groups. This conforms with the findings reported here as most of 
the cases are in the categoiy with hilar involvement which is to be expected, 
since the oldest child in this studj’- is 9 j’-care of age and the average age for the 
group is 4.4. Kereszturi, Park and Logie (G) reported on the chest X-raj'’ changes 
in BCG vaccinated and non-vaccinated children. These authors found that 
X-raj- evidence of primaiy tuberculosis was present in a significant^ higher 
incidence in non-vaccinated tuberculin-positive children than in those who 
received BCG. Rich (7) quotes this study as possible further evidence for the 
existence of acquired immunitj^ in tuberculosis. 
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TABLE 4 


Incidence of prittiary tubfrcuJosir in BCG vaccinated and non-vaccinalcd children 



VACClKAXr® 

SON-VACCIKATTJ) 


Total number of children 

1,417 

1,414 

RATIO or INCI- 
DvaiCE Con- 
trol: Vaoci- 

Person-years observed 

5,627 

G,o: 

Reactors 

(35C) 

32 

Non-rcnc- 

tors 

(l.a’iS) 

KATno PEK 1,000 
PERSOJJ-YEASS 

Hilar involvement 





Number 

S 

23 

0 

2.CS 

Ratc‘* 

1.42 

3.81 

0 

Parenchymal densities 





Number 

3 

13 

0 

4.05 

Rate 

0.53 

2.15 

0 

Calcification 





Number 

•1 

14 

0 

3.27 

Rate 

0.71 

2.32 

0 

Total number* of primary lesions 





Number 

14 

42* *• 

0 

2.83 

Rate 

2.4G 

6.92 

0 


* Total is not a euinination of three categories listed since calcification includes both 
those cases in which the deposition occurred following an initially visible lesion and as a 
first finding. 

** Rate per 1,000 person-years. 

*•* Includes one ease of effusion listed in table 3. 


TABLE 5 

X’ tests of significance of differences 



x» 

P* 

OPrORTUNlTY FOR THIS 
FINDIKC TO BE DDE 

TO CHANCE 

Hilar involvement 

7.2115 

0.0072 

1:140 

ParenchjTnal densities 

6.2855 

0.0122 

1:80 

Calcification 

5.6908 

0.0180 

1:50 

All types of primary tuberculosis 

14.2825 

0.0002 

1:5000 



* P = Probability that the difference could have occurred by chance. 


The impression seems unavoidable that children vaccinated vdth BCG tend 
to show less primary tuberculosis as determined by roentgenogmphic examina- 
tion. Utilizing only the data presented here, there is evidence that certain 
types of. primary tuberculosis (increased and enlarged hilar density and paren- 
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chjnnnl densities) arc inhibited. All forms other than calcification depend upon 
a positive tuberculin reaction to confirm the diagnosis. Calcification in the 
pulmonary fields, unless proved othcnvise, is most often considered to be on a 
tuberculous basis. If wc confine ourselves, for the moment, to calcification alone 
as the criterion of primaiy tuberculosis, and refer again to table 4, it is noted that 
calcification occurred 3 times as frequently in controls as in vaccinated children. 
It may be argued that the number of cases is too small to be cited as conclusive 
e\’idence that tliis result is attributable to vaccination with BCG. And it must 
be pointed out that this argument is given ‘a certain degree of support by the 
results of the Chi-square test (table 5). Statistically X- should be 4 or greater 
to indicate significance and should be 9 or greater to allay all doubts (8). In 
the case of calcification 'X.- = 5.5908 which is onl5' fairlj*- good e\'idence of a 
difference of statistical significance. However, there are no cases among the 
vaccinated whose status is undetermined and there are 12 such among the con- 
trols. It is only reasonable to assume that some of these wnll show calcification 
with time and onl}’^ sen'e to emphasize the ratio of incidence in favor of the vac- 
cinated children. Furthermore, a recent report by Hardy (9), in which 230 
children with roentgenological evidences of primary tuberculosis of the same 
character as the types described here, indicates that these findings are on a 
tuberculous basis. In view' of this support, we may point out the fourth line of 
table 5 where the X- value for all tjqDos of primary tuberculosis seen roentgen- 
ologicall}' is 14.2825 which is equivalent to a P value of 0.0002 and is statistically 
unquestionably significant of a real difference. 

Myers (10) has admirably presented the case for eradication of tuberculosis 
by discovery and isolation of source cases. He has further shown that it is impor- 
tant to prevent primaiy infection because it is only in such persons that secondary 
tuberculosis develops. The point is quite correctly made that most often the 
only e^^dence of the presence of the primary'- disease is a positive tuberculin re- 
action. Under such circumstances the impression is gained that it is preferable 
to be a nonreactor to tuberculin, since this means no tuberculosis. This is un- 
questionably true and would be a practical method of tuberculosis control if it 
were possible to isolate everj' case of diagnosed tuberculosis. Unfortunately 
such a procedure is economical^'' not feasible in many areas in the United States, 
and even more so in other countries. Furthermore, in highly urbanized and 
industrialized areas 'wnth high rates of low' income groups and attendant poor 
hygienic conditions, it is not a goal that can be realized in the near 
future. Tuberculosis control programs having such an aim may be aided by the 
use of BCG vaccine as an adjunct to hasten the decline in the incidence of tuber- 
culosis. 

SUMMART AND CONCLUSIONS 

1. Up to the present time 13,470 chest roentgenograms have been taken on a 
group of 1,417 children vaccinated wnth BCG and a similar group of 1,414 chil- 
dren reserved as controls, all of whom w'ere observed from birth. 

2. Analysis of the films revealed a significantly higher incidence pf primarj' 
tuberculosis, as e\'idenced by pulmonary abnormalities usually considered tuber- 
culous, in the non-vaccinated children. 
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3. The results suggest that vaccination with BCG tends to reduce the incidence 
of primary tuberculosis and that BCG may be used as an adjunct to the already 
functioning tuberculosis control programs aimed at discover’' and isolation of 
source cases. 

SUMARIO Y CONCLUSIONES 

iTihibicidn de la Tuberculosis Primaria con BCG 

1. Hasta la fecha se han tornado 13,470 radiograffas tordcicas en un grupo 
de 1,417 nifios vacunados con BCG, reservdndose como testigos a grupo 
semejante compuesto de 1,414 ninos, y mantenifodose a todos en observacidn 
desde el nacimiento, 

2. El andiisis de las pelfculas reveld una incidencia significativamento mayor 
de primo-tuberculosis, traducida por anomalfas pulmonares habitualmente con- 
sideradas como tuberculosas, en los nifios no vacunados. 

3. El resultado indica que la vacunacidn con BCG tiende a rebajar la frecuencia 
de la tuberculosis pulmonar, y que puede utilizarse como adjunto de las obras de 
lucha antituberculosa ya en funcionamiento quo buscan el descubrimiento y 
aislamiento de las casos primarios. 

This study is in tho nature of a progress report. A future report will bo made (o 
roBvaluatc the findings in the light of a longer period of obser\'ntion and a greater 
number of cases. 
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MORPHOLOGY OF THE MYCOBACTERIUM TUBERCULOSIS^ 

A Study of Artifacts Produced In Smears 
DIRAN YEGIAN and JOSEPH KURUNG 

The morphology of the tubercle bacillus presents a confusing picture. This is 
due in large part to the variants presented by the organism. Here one encounters 
a difference in terminology and conflicting opinions regarding their biological 
significance. However, for convenience, the variants may be divided into the 
following four groups: (a) the granular form, the most common modification of 
the solidly stained rod; (b) the beaded form; (c) Much's granules, distinguished 
from the previous groups bj’’ a special staining technique; and (d) the non-acid- 
fast fine rods and granules. 

Recent studies (1, 2, 3, 4) indicate that only the granular form represents a 
biological variant of the tubercle bacillus and that the remaining three groups are 
in reality artifacts. The recognition of the artifacts is essential for a proper 
understanding of the morphology of the tubercle bacillus and for this reason will 
receive first consideration. 

Beaded forms were the first morphological variant described and regarded as 
evidence of spore formation, resting ceils or conidia (figure 1). The beads range 
in nxunber from one to five in a single bacillus, are usually round and dark purple 
in color. They vary in size and may be large enough to distend the body of the 
bacillius. Under favorable focus the larger beads often exhibit less densely 
staiiied centres. Bead formation is dependent upon the composition and the 
concentration of the fuchsin dye used in the Ziehl-Neelsen staining procedure. 
Tubercle bacilli stained with the acetate dye show many beaded forms; with the 
hydrochloride they are absent or few in number. In weak concentrations of the 
hydrochloride dye (0.3 per cent) the bacilliare consistently solidly stained and 
beaded forms are not encountered. The addition of a small amount of sodium 
chloride to the staining solution produces a marked increase in the number of 
beaded forms. The beads are dissolved instantly by the application of 95 per 
cent ethyl alcohol or 5 per cent phenol. In a given bacillus they can be made to 
reform and disappear repeatedly and the reformed beads are often changed in 
size, number and location in the cell. Consideration of the factors underlying 
the formation of beads justifies the opinion recently confirmed by Lamanna (5) 
that they are artifacts. It will be shown later that they do not conform in beha- 
vior to stained morphological imits of the organism. 

Mvch’s gramiUs: The granules can be demonstrated by using a modified Gram 
staining technique. They were considered to be special non-acid-fast develop- 
mental forms of the organism. Later investigators have ascribed variable 
biological functions to these granules. They are deeply stained, spherical bodies 
which are irregularly distributed and as many as 12 may be seen in a single 

1 From the Ray Brook State Tuberculosis Hospital, Ray Brook, New York. 
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bacillus (figure 2). The granules differ from the beads in that they are not dis- 
persed. by the application of 95 per cent alcohol. They are, however, dispersed 
with 5 per cent phenol and the bacilli then become solidly stained. They can 
be dispersed and reformed in the same manner as the beads. It seems reason- 
able to assume that they belong to the same categorj’’ as the beads. 

Non-acid-faslfortns: The presence of non-acid-fast rods and granules in young 
cultures of tubercle bacilli has been repeatedly obser\’-ed and they are generally 
regarded either as stages in the reproductive cycle or as structural units of the 
bacillus. The non-acid-fast forms are readily demonstrated by the technique 
outlined by Kahn (6) and others which includes the use of a spatula or loop in 
spreading the preparation on the slide. It was found (4) that the application 
of the spatula or loop so traumatized the bacilli that they were rendered non-acid- 
fast (figure 3). In other words, one is here dealing ■with an artifact, the result of 
trauma. 

- Morphology of the tubercle bacillus: If the marginal portion of a thin 4- to 6-day- 
old membrane-like grovr'th (figure 4) obtained by frequent transfer of tubercle 
bacilli, strain H37, on Long’s sjuthetic medium, is stained as a whole mount by 
the Ziehl-Neelsen technique using the hydrochloride dye, the microorganisms 
appear solidly stained (figure 5). A slight difference in length and the degree of 
acid-fastness may be obser\'ed. However, if these young cells are treated mth 
Loeffler’s methylene blue on a •wet cover slip preparation, deeply stained bodies, 
which may be nuclear bodies, can be demonstrated. They are usually two in 
number and are located at the polar ends (figure 6). These bodies are only oc- 
casionally visible ■with the Zielil-Neelsen stain since the entire cell is intensely 
stained by this method; The short solidly stained rods are characteristic of 
tubercle bacilli undergoing normal reproduction by simple fission. 

Pleomorphism occurs in older cultures as the result of unfavorable environ- 
mental conditions. The bacilli first become elongated but stain solidly (figure 
7). Later the cytoplasm of the elongated cells separates into granules w^hich 
occupy a fixed position in the cell (figures 8 and 9). The granular forms were 
first described by Marmorek (7) and later by Spengler (8) who named them 
Splittem. They were referred to as spores by Babes (9), Nocard and Roux (10), 
Metchmkoff (11) and Kronberger (12). Spengler later considered the spaces 
between the granules as possible spores but found that, upon culturing the 
Splittem, normal, solidly stained rods were obtained. These variants have been 
described by many other investigators but it is possible that in some instances 
they may have been dealing with the beaded form of the bacillus. The formation 
of the granules takes place gradually and their size and number varies with the 
length of the cell (figures 8 and 9). The granules stain strongly acid-fast and no 
stained material is visible betw'een the granules unless the separation of the cyto- 
plasm is incomplete. In this case a faintl}’- stained line may be seen connecting 
two granules. Granular cells stained first by the Ziehl-Neelsen procedure and 
then outlined by nigrosine, a negative stain, show a white continuous border. 
This represents the cell wall which encloses the acid-fast granules. The separa- 
tion of the cjiroplasm into granules is brought about apparently by prolonged 
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unfavorable conditions in the culture medium and is a natural occurrence in 
the groAvth cycle. It seems likely that the change is due to a combination of 
Conditions which exist in an old culture, such as deficient food and oxygen sup- 
ply, crowding due to growth, and not to any single environmental factor. 

Our studies indicate that a limited degree of metabolism must be maintained 
to accomplish the formation of granules. This can be illustrated by the follow- 
ing experiment. If a portion of thin membrane growth of tubercle bacilli is 
freed of medium and incubated on physiological salt solution, no growth occurs 
and the bacilli stain solidly. The addition of a small quantity of nutrient to 
the salt solution in the form of yeast extract, dextrose and glycerol, pennits 
limited growth for seven to ten days. At this time the bacilli are found to be 
elongated and granular and resemble those obser\’^ed in old cultures. 

It seems likely that these cytoplasmic granules represent a means of protection 
for the cell but they cannot be considered analogous to classical spore formation, 
since there is evidence that the granular cells are no more resistant to heat than 
the young bacilli which stain solidly. 

It is recognized that a great many morphological variants can be induced by 
intentional changes in the environment. The granular variation described is 
that observed during the normal growth cycle. ■ • 

Until more is known concerning the factors causing this particular morphologi- 
cal change it would appear unwise to attach any clinical significance to the pres- 
ence of granular bacilli in pathological material; Transfer of the granular cells 
to fresh medium results, after a period of incubation, in bacilli which stain imi- 
formly acid-fast. It is possible to obseiwn microscopically the gradual return 
of the granular cell to the solid form. The granules elongate and fuse into one 
'homogeneous form and later the cell divides in the usual manner. Granules in 
all stages of fusion may be demonstrated in stained preparations (figure 10). 

The granules described above differ from the beads in the following respects; 
(J) They are not dependent upon the concentration or composition of the dj^e 
used in staining. (2) They do not distend the cell and are irregular in shape. 
(S) They stain uniformly red while the interspaces are unstained. (4) They are 
not dispersed by treatment with alcohol or phenol. 

Fig. 1. Beaded forms of tubercle bacilli. 

Fig. 2. Much’s granules. . . 

Fig. 3. Portion of a 4-day-old growth membrane showing numerous non-acid-fast forms 
caused by the traumatic action of the platinum loop. 

Fig. 4. Young growth membrane stained as a whole mount. Magnified X SO. 

Fig. 5. Cells from figure 4 stmned with Ziehl-Neelsen technique. 

Fig. 6. Cells from figure 4 stained with methylene blue showing polar bodies. 

Fig. 7. Tubercle bacilli , 6 weeks old solidly stained and showing great variation in length 
as compared with the young cells in figure 5. 

Fig. 8. Granular forms in 3-months-old culture. 

Fig. 9. Granular forms in sputum. 

Fig. 10. Cells from 3-month-old culture placed in Long’s medium showing elongation of 
cytoplasm prior to division of cells. 

All illustrations with the exception of figure 4 were taken at a magnification of 1200 and 
then enlarged three times. 
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Figs. 1-10 
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STREPTOTHRICm IN EXPERIMENTAL TUBERCULOSIS' 


Its in vivo Activity and Toxicity for Guinea Pigs and Hamsters Infected with Mycobac- 
terium tuberculosis 

W. STEENKEN, Jh. and PHILIP P. WAGLEY 

Streptothricin,^ an antibiotic with many properties in common with strepto- 
mycin, has been reported as both mycobacteriostatic and m 3 '^cobacterio].ytic 
(1, 2). Several workers (3, 4) have found it relatively nontoxic for both mice 
and guinea pigs. ConsequentbL it seemed advisable to use streptothricin for 
the treatment of tuberculous infection in certain experimental animals. 

MATERIALS AND METHODS 

Each of 40 tuberculin-negative guinea pigs weighing about 500 g. was inoculated 
with approximately 30,000 tubercle bacilli, strain H37 Rv. The tubercle bacilli were 
obtained from 14-day-old cultures grown on Proskauer and Beck’s synthetic fluid medium. 
The infected guinea pigs were divided into four groups (A, B, C, D) of 10 animals each. 
Those in group A received no treatment and served as nontreated controls. Each animal 
in group B received 1,000 units" of streptothricin intramuscularly on the day of infection, 
and 500 units daily thereafter in the same manner for seventeen days. The dose was 
then increased to 1,000 units per day. The animals in group C received 1,000 units of 
the drug intramuscularly on the day of infection, and 500 units in the same manner on 
alternate subsequent days. After administration of a total of 4,000 units, the dose was 
increased to 1,000 units per day. The animals in group D received no treatment until 
seventeen days following inoculation. They were then given intramuscularly 1,000 
units daily. Seventy-one days after the infecting dose all ti'eatment was discontinued 
because of toxic manifestations of the drug. This interru])tion of drug therapy lasted 
for twenty-five days, when therapy was again started and continued for an additional 
fifty-seven days. All surviving animals were skin tested with 5 per cent OT and then 
killed. The duration of the experiment was 153 days. 

Each of 20 golden hamsteis (Cricelus auratm) weighing about 100 g. was inoculated 
subcutaneously in the left inguinal region with 60,000 tubercle bacilli, strain H37 Rv, 
obtained from a 14-day-old culture grown on Proskauer and Beck’s .synthetic fluid 
medium. Each of 30 hamsters was inoculated similarly with 30,000 tubercle bacilli, 
strain H37 Rv. One-half of each group was started immediately on intramuscular 
daily doses of 250 units of streptothricin. After four days, treatment was discontinued 
because of signs of toxemia. Three days later treatment was resumed with daily doses 
of 125 units per animal. After forty-seven days of therapy all treatment was omitted for 
twenty-five days and then resumed according to schedule (125 units per day jjer animal 
intramuscularly), and continued for an additional fifty da3^s. Occasionally, in tliose 
animals showing the most severe toxemic signs, treatment was omitted until improvement 
occurred. 


’ From the Research and Clinical Laboratorj', Trudeau Sanatorium, Trudeau, New York. 
- The drug was supplied as streptothricin hydrochloride through the courtesj' of Dr. .1. 
Carlisle of Merck and Company, Rahwajq New Jcrsej’. 

’ A unit of streptothricin has been defined (3) as the “minimum quantity of drug which, 
when added to 10 cc. of nutrient broth, will inhibit a given strain of E. coli.” 
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TOXICITT OF STREPTOTHRICTN FOR GUINEA PIGS 

Althougli at the time of death there was marked evidence of tuberculous in- 
fection in the treated animals, certain observations suggested that the drug itself 
might have been at least a contributor}* fatal factor. 

There was a rapid and marked loss of weight in the treated animals. Anorexia 
was noticeable and weakness striking. There was gross hematuria during both 
early and late phases of treatment. The hemoglobin level in the controls did 
not fall but was on the average of 15 to 20 per cent lower in the treated animals 
after receiving approximately 40,000 imits of the drug. Another group of 
animals not reported here but receiving intramuscular injections of 850 units 
eveiy eight hours developed bloody diarrhea after only three days of treatment. 

Autopsy revealed not only the evidence of tuberculosis as indicated numerically 
in table 1 but other lesions for which the infection could not be held accountable. 
Scattered through the submucosa of the bladder were petechiae. Small, punc- 
tuate, non-indurated ulcerated areas were occasionally present in themucosaof 
both the intestines and bladder. Such lesions were not obser\’^ed in the con- 
trols. 


TABLE 2 


Hamster experiment 


GSOtrPS or AKtUAX.S 

DOSAGE or 
UXCKO* 
O&GAKISUS 

DEGREE or TUBEECUIOSIS 

TOTAL 
DEGREE or 
TUBERCU- 
LOSIS 

Lunss 

Liver 

Spleen 

Glands 

Controls 

30,000 

.67 

1.04 

.89 

1.45 

4.05 

Treated . ...'. 

30,000 

.73 

.7 

1.0 

1.5 

3.93 

Controls 

60,000 

.85 

.92 

1.14 

1.92 

4.83 

Treated 

60,000 

.75 

.87 

.8 

1.2 

3.62 


ANTITUBERCULOUS ACTHUTY OF STREPTOTHRICIN IN HAMSTERS 

As has been pointed out pre^^ously (5), the resistance of the hamster to large 
inocula of ^^rulent llubercle bacilli is striking. As this work was being done be- 
fore such information was available, larger inocula of tubercle bacilli were not 
used. The degree of tuberculosis in the treated hamsters was indistinguishable 
from that of the control animals as shoum in table 2. 

Intracutaneous injection of 5 mg. of OT on the twenty-fourth day of in- 
fection into all the hamsters caused no edema or necrosis in any of the animals 
(5). 

TOXICITY OF STREPTOTHRICIN FOR HAMSTERS 

Anorexia, weight loss and weakness were marked among the treated animals. 
Gross hematuria Was observed early in treatment among those animals that died. 
Ten of the 30 treated animals died before termination of the experiment as con- 
trasted with 4 deaths among the controls. No parenchymal lesions other than 
those explained by tuberculosis were found in the liver, heart, kidney, spleen. 
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lung, lymph nodes or intestines of the treated animals. Occasionall}^ the blad- 
der of the treated animals during the experiment showed lesions Rimilar to but 
not so extensive as tliose found in the guinea pigs. The treated animals alive 
at the end of the experiment showed no lesions other than those associated with 
the tuberculous infection. 

DISCUSSION 

Since this work was completed Feldman and BBnshaw (6) have reported the 
results of treating 6 tuberculous guinea pigs subcutaneously with 3,500 units of 
streptothricin daily in four divided doses immediately after inoculation with 0.1 
mg. of tubercle bacilli. Treatment was temporarily discontinued after the fif- 
teenth injection (a total of 13,125 units having been given) because of toxemic 
signs, some of which were similar to those reported here. A reduced dose of 
streptothricin (1,750 units a dajO was tolerated poorly by their animalk Edema 
of the external genitalia, prolapse of the rectum and liver damage were observed 
by these workers in their animals. The degree of tuberculosis did not appear to 
be modified by treatment with streptothricin. 

The degree of toxemia reported here was more severe than that observed by 
Metzger et al. (4) in guinea pigs with brucellosis and treated with streptothricin. 
Their animals were treated intraperitoneally and subcutaneously with 100 mg. 
of streptothricin every five days for four weeks until a total dosage of 600 mg. 
had been administered. There is no comment in their paper of toxemic mani- 
festations. Robinson ei al. (3) have given as much as 30,000 units per kg. of 
body weight to mice orally, subcutaneously, and intravenously in single doses 
and observed no to.xemic effects over a period of five days. The preparations 
used were crude, varying from 5,000 imits to 300,000 units per gram of material. 
Emmart (7) has reported streptothricin as more to.xic than streptomycin for 
chick embryos. 

Although streptothricin has been foimd efficacious in the treatment of some 
experimental bacterial infections (3, 4) in amounts not exceeding and sometimes 
far less than the toxic dose, it does not appear to be of value in the treatment of 
experimental tuberculosis. 


SUMMARY 

Streptothricin in doses large enough to be toxic for guinea pigs and hamsters 
has, in the schedules outlined, been ineffective in the treatment of experimental 
tuberculosis. These results are in contrast to the possible efficac 3 ' of this bac- 
tericidal and fimgicidal substance in the treatment of other e.xperimental in- 
fections. 


SUMARIO 

La Estreptomicina en la Tubercidosis Experimental 
La estreptomicina, a dosis suficientemente grandes para resultar tdxicas para 
los cobayos y los hamsters, fu6, con la posologia descrita, ineficaz en el trata- 
miento de la tuberculosis experimental. Este resultado se halla en contraposicidn 
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mcnsuml even* other day and recorded in square millimeters. Streptothricin 
in concentrations of 1 to 100 units per ml. at pH 7.2 caused no appreciable de- 
crease in the rate of growth. However, at pH 0.2 successively increasing con- 
centrations of streptothricin (1, 10 and 100 units per ml.) caused exaggera- 
tion of the initial lag in rate of growth. The control at pH 6.2, after an initial 

... CONTROL 

STREPTOTHRICIN 

t-*^+»-wTYROTHRICIN 

>HHex4;4' OIAMINOOIPHENYLSULFONE 

r-f » > DIASONE 



•as determined by size of growth at end of ten week period and .expressed 

IN PERCENTAGE OF GROWTH SIZE OF THE CONTROLS. 

Chart 1 

lag period of seven days, showed extensive growth (about 10,000 square mm.) 
on the fomdeenth day. In the presence of 100 units of streptothricin per ml. 
there was no appreciable growth even at the end of twenty-five days; then over a 
period of twentj' days the rate of growth of such cultures became quite rapid and 
attained the size of those of the controls. Those cultures containing lower con- 
centrations of streptothricin at pH 6.2 showed similar growth patterns but de- 
viated less from the controls in rate of growth. The growth patterns of H37 Rv 
andH37 Ra onProskauer and Beck’s synthetic fluid medium at pH 7.2 and pH 6.2 
in the absence and in the presence of various concentrations (1, 10 and 100 units 
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degree of inliibition of Mycobaclemmi phlei was much greater than that seen for 
the same orgarusm oi\ Proskauer and Beck’s medium at pH 6.2, 

Chart 1 presents the effects of streptothricin,t3'rothricin,4,4'-diaminodiphenyl- 
sulfonc and diasone on the growth of the human strain H37Rv and the a\ian strain 
A30. The cultures were grown on Steenken and Smith’s solid medium at pH 
6.2. Readings were made on the average of once a week for ten weeks. Strepto- 
tliricin and 4,4'-diaminodiphenj'lsulfone in very high concentrations exerted a 
marked inhibition of the growth of H37Rv but very' little effect on the growth of 
the avian strain A30. High concentrations of t 3 'rothricin and diasone had no 
signiffcant effect on the growth of either strain. 

Chart 2 presents the effect of various concentrations of streptothricin on the 
submerged growth of H37Rv in Dubos’ liquid medium at pH 7.2. 

DISCUSSION 

The concentration of streptothricin necessaiy' to inhibit the growth of these 
particular strains of m 3 'cobacteria was relative^' high when compared with those 
concentrations necessary' to prevent growth of the strains studied by Woodruff 
and Foster (12). They' oiiserved that one unit of streptothricin per milliliter of 
Long’s medium markedly' diminished the growth of several strains of mycobac- 
teria. This difference in effective bacteriostatic titer may be due to differences 
in the media employed or in the strains studied. 

A high pH has been found to enhance the antibacterial activity' of strepto- 
thricin for E. colt (14). From this obser\'ation the conclusion was made that the 
streptothricin molecule was most effective in the undissociated state. It is of 
interest that the experiments reported here suggested that streptothricin w'as 
slightly more inhibitory' during the early grow'th period for Mycohaclerium txibercu- 
losis H37Rv and H37Ra and Mycobaclerium phlei at 6.2 than at a pH 7.2 in 
Proskauer and Beck’s synthetic fluid medium. 

That media may have a definite influence on the antibacterial action of strepto- 
thricin was suggested by the enhanced effectiveness of the drug against H37Rv, 
H37Ra and Mycobac^eriltm p/dciwhen they' were grown on Steenken and Smith’s 
solid medium (pH 6.2). Concentrations as low as 5 units per ml. markedly in- 
hibited growth. This effectiveness is in contrast to the relatively poor anti- 
bacterial effect of the drug in Proskauer and Beck’s medium at both pH 7.2 and 
pH 6.2. 

Serial and frequent studies during the course of growth demonstrated that 
effective concentrations in Proskauer and Beck’s medium were only inhibitory 
during the initial stages. Follow'ing a prolonged period of growth lag the colonies 
multiplied rapidly to attain sizes comparable to those of the controls. Such pat- 
terns w'ere followed by' the growth of H37Rv, H37Ra and Mycobacterium phlei. 
On Steenken and Smith’s solid medium Mycobacterium phlei in the presence of 
5 units per ml. demonstrated a similar pattern. With higher concentrations of 
streptothricin in the latter medium no such terminal increase in rate of growth of 
any of the strains was evident during the periods of observation. 

Streptothricin inhibited the growth of H37Rv more than did diasone, tyrothri- 
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cin, 4,4'-diaminodiphenylsuIfone, or promin under the circumstances of the ex- 
periment. However, verj' large concentrations of the first four drugs exerted no 
striking effect on the growth of the avian strain of Mycobacterium tuberculosis, 
A30, suggesting that there maybe a type difference in resistance to streptothricin. 

SUMMAnV 

1. Streptothricin, under specified in vitro circumstances, inhibited the growth 
of H37Rv, H37Ra and Mycobacterium pMci. 

2. This inhibitory' effect was modified by pH, media, time and tj-pe of m 3 'co- 
bacteria. 

3. In the concentrations employed, streptothricin was more bacteriostatic 
than tjTothricin, 4,4'-diaminodiphenj'lsulfone, promin and diasone. 

4. There were differences in the degree of resistance to streptothricin between 
the avian strain, A30, the saprophyte, Mycobacterium phlci, and the human strains, 
H37Rv and H37Ra. 


sujunio 

Efcclo dc la Estrcptomicina sobre las Micobactcrias 

1. La estrcptomicina, en ciertas circunstancias estipuladas in vitro, inliibidel 
desarrollo de H37Rv, H37Ra y Mycobacterium phlci. 

2. Este efecto inhibidor fud modificado por el pH, los medics, el tiempo 3 ' el 
tipo de las micobactcrias. 

3. A las concentraciones empleadas la estreptomicina resultd mds bacterios- 
tdtica que la tirotricina, la 4,4'-diaminodifenilsulfona, la promina y la diasona. 

4. Hubo diferencias en el fndice de resistencia a la estreptomicina entre la 
cepa aviaria, A30, el saprdfito, Mycobacterium phlei, y las cepas humanas, 
H37Rv y H37Ra. 
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that its injection into guinea pigs and rabbits with experimental tuberculosis did 
not stop the disease in the course of a few weeks. From these results he con- 
cluded that a direct action of the thyroid gland on tuberculous infection was 
highly improbable, and that the absence of lesions must be attributed rather to 
anatomical conditions, which allow it to escape infection. Glojme pointed out 
that, on account of their relative immunity to tuberculosis, the behavior of heart 
and striated muscles may be compared with that of the thyroid gland. 

Pathological studies of the thyroid gland have led Rona (1925) to the con- 
clusion that the nodules which are sometimes found in this gland in miliary 
tuberculosis do not tend to progress, but, on the contrary, soon become encapsu- 
lated before reaching macroscopic size. Caseous tuberculosis is said to be 
extremely rare. 

Coller and Huggins (1926) reported tuberculosis only 5 times in 1,200 goiters; 
Smith and Leech (1928) reported 3 cases with microscopic evidence of tubercu- 
losis in 1,500 goiters removed surgically from patients who did not show any 
other tuberculous lesions. However, Seed (1935) did not find any tuberculous 
lesions in 1,400 goiters. That tuberculosis of the thyroid gland is rare has also 
been pointed out by Louria and Louiia (1938), Vivoli and associates (1937), 
Lisser (1934), etc. From his experimental studies in vitro, Lisser draws the con- 
clusion that the th^Toid gland has no bactericidal effect on tubercle bacilli. 

EXPERIMENTAL STUDIES 

Frugoni and Giixoni (1909) infected rabbits with human type tubercle bacilli 
and gave them th3Toidin tablets in a dosage that increased the metabolic rate. 
They found that, when large quantities of bacilli were injected, the test rabbits 
died as a result of toxemic phenomena before specific anatomical lesions had 
developed, while the rabbits which had been given thyroidin lived long enough to 
reveal the presence of tuberculous nodules. These authors also found that, if 
the dosage of bacilli was large enough to provoke chronic tuberculosis, the 
animals treated with thyroidin not only lived longer than the others, but some 
did not die of the infection. 

Removal of the thjToid gland seems to aggravate experimental tuberculosis of 
the guinea pig. Webb, Gilbert and Ryder (1922) noted that thjToidectomized 
animals inoculated with tubercle bacilli died sooner and presented more intense 
lesions than the control animals. Similar results were obtained by Halids and 
Kentzler (1932) and by Viethen (1936). Opposite ^^ews were advanced by* 
Ferrata (1923), who found that thyroidectomized guinea pigs lived one week 
longer than the control animals. Schedtler (1934) inoculated thyroidectomized 
guinea pigs and observed a more benign course of tuberculosis than in normal 
animals. Salvioli (1924) reported conflicting results in partially thyToidecto- 
mized dogs. 

According to Ocariz (1935), the injection of thyroid hormones into tuberculous 
guinea pigs accelerated their death, due to the increase of their metabolic rate. 

From the foregoing one may draw the conclusion that, in general, investigators 
consider patients with hyperthryroidism to possess a greater resistance to tuber- 
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culosis, and cases with thjToid deficiency to be more susceptible to it. How- 
ever, the discordant results of some authors require further investigation in order 
to obtain confirmatorj’^ e\ndence of certain as yet controversial points, and to 
ascertain definitcl}'^ whether thyroxin treatment does or does not increase the 
animal’s resistance to tuberculosis. It was, therefore, decided to investigate 
again the resistance to tuberculosis of both thjToidectomized guinea pigs and of 
animals with experimental hyperth 3 'roidism caused by^ th 5 Woxin injections. 

METHODS 

The survdval time was determined of: (1) 20 thjToidectomized guinea pigs; 
(2) 20 guinea pigs with h 5 rperth 3 Toidism; and (S) 20 control animals, after each 
had been injected with 1 mg. of moist tubercle bacilli of the human t 3 T>e. 

Total th 3 Toidectom 3 ' had been done two weeks before inoculation. Infection 
was produced when the animals had completel 3 ’^ recovered from the operation. 
In order to prevent the development of parath 3 Woid insufficiency, the th 3 ’^- 
roidectomized guinea pigs received a diet consisting of plenty of milk, to which a 
solution of calcium salts had been added and, in addition, one unit of parath 3 Toid 
hormone was injected intraperitoneall 3 ’’ tliree times a week. 

H 3 'perth 3 Toidisra was provoked by the injection of 30 micrograms of th 3 T 0 .xin 
twice a week. In 10 of the 20 animals with experimental l^TJerthyroidism, this 
treatment was initiated twenty da 3 's before inoculation, w’hile in the remaining 
10 animals thyroxin was started simultaneousl 3 ’’ with inoculation of the bacilli. 

Postmortem examination was done immediateb’’ after death; the t 3 q)e and 
extent of the lesions, as well as the histological changes, were recorded. 

RESULTS 

The susceptibility to tuberculous infection of th3Toidectomized guinea pigs 
became e^^dent within the first month after the inoculation of the bacilli, during 
which 7 died, while only one death occurred among the control animals; none of 
those treated with thyroxin died; that is, of the th3Toidectomized guinea pigs, 

30 per cent died and of the controls only 5 per cent. During the third month, 
the difference still continued to be e^^dent; 75 per cent of th 3 Toidectomized 
animals died, 60 per cent of the controls and onl 3 '- 15 per cent of the animals with 
hyperth 3 Toidism. During the seventh month, all of the th3Toidectomized and 
control animals had succumbed, but there were 15 per cent sundvors among those 
treated with th 3 Toxin (see table 1 and chart 1). 

Among the animals treated with thyroxin, those that had been injected 
twenty days before the inoculation of tubercle bacilli revealed a greater resistance 
to the infection during the first months than did those that had received th 5 Toxin 
and bacilli simultaneously. Thus, the 2 deaths which occurred during the 
second month belonged to the latter group, out of which 8 animals died during 
the fifth month, as well as 4 others which had received th5Toxin treatment a 
few days before infection. However, the 2 sur\dvors which died during the 
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ninth month Ix'longcd to the group which hncl been pimultancouslv inoculated 
fpcc table 


TABLE 1 

Deaths of th]iroidectomi:fti guinea j^ips injected vith thprorin, and of controls inoculated tenth 

tubercle bacilli at the. same time 
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Chaet 1. Deaths of tbyroidectomized tuberculous guinea pigs injected with thyroxin, 
and of controls. 

The pathological findings also revealed greater intensity and larger extent of 
the lesions in the tbyroidectomized animals than in the controls which had died 
during the same period. In the animals which had died during the first months 
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and Hirsclihom (1927) found an increased activity of the reticulo-endothelial 
sj’stem in animals vriith artificial hyperthjnroidism provoked by thyroxin in- 
jections. This should bring about an increase of their resistance to tuberculosis. 

These observ^ations p^o^^de an explanation for the susceptibility to tubercu- 
losis of myxedematous patients, and for the increased resistance to this illness of 
patients with hjTDerth3Toidism. 

Thyroxin treatment, even in doses that are likely to cause a certain degree of 
hjTjerthyroidism in tuberculous patients, if controlled bj’^ determinations of the 
basal metabolic rate, could be tried; for the increase of the immunity mechanisms 
in these patients seems likelj' to bring about favorable effects. 

SUMJIAKT 

1. Removal of the thjToid gland in guinea pigs causes a greater susceptibility 
to experimental tuberculosis. 

2. ThjToxin injections administered before or simultaneously ndth inoculation 
of tubercle bacilli prolong the period of sundval of guinea pigs. 

3. The greater resistance to tuberculosis of animals with hyperthyroidism 
might be due to increased immunity, attributable to the effects of the glandular 
secretions. 

SUMARIO 

1. La extirpaci6n de las gldndulas tiroideas en los cobayos determina una 
mayor susceptibilidad a la infeccidn tuberculosa experimental. 

2. Las inj’ecciones de tiroxina, iniciadas previamente o al mismo tiempo que 
la moculacidn tuberculosa, alargan la super\’ivencia de los cobayos. 

3. La maj^or resistencia a la tuberculosis de los animales hipertiroideos serla 
debida al aumento de los procesos de inmunidad que determinan los productos 
de secrecidn tiroidea. 
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ACm-PERMANGANATE MIXTURE FOR CLEANING GLASSWARE 
CONTAMINATED WITH TUBERCLE BACILLP 

HORACE GOLDIE 

Adequate cleaning of laborator}’’ glassware contaminated ndth tubercle bacilli 
must satisfy the following requirements: ( 1 ) the material adhering to the glass 
must be entirely removed, while the glass should retain its original smooth surface 
and transparenc}’; (2) the procedure should not leave anj' detectable traces of 
the cleaning fluid on the glass; (S) the substance should not be harmful to the 
workers under normal conditions of use; ( 4 ) the treatment should result in com- 
plete destniction of tubercle bacilli, even when present in large numbers. 

Several uidelj' used cleaning agents, soap, nitric acid, combination of sodium 
triphosphate, sodium silicate and sodium metaphosphate, etc., are believed to 
satisfy the three first requirements, but only the sulfuric acid-dichromate mixture 
is considered to be efficient enough for destruction of tubercle bacilli. This agent 
is highl}' irritating not onty to the skin (which is usually protected by rubber 
gloves) but also to respirator^' organs and eyes which can be effectively protected 
only by cumbersome special masks and goggles. The dangers of this fluid have 
been repeatedly emphasized in text-books (1, 2). Moreover, Henry and Smith 
(3) have concluded, as a result of their careful chemical investigation, that “be- 
cause of the extreme difficulty in ridding glassware of dichromate after cleaning 
in cleaning solution and its great toxicity for hving cells and enzymes, it is be- 
lieved highly advdsable in laboratories dealing wth such materials to clean glass- 
ware by another method, such as 10 per cent nitric acid, a detergent, or 1 to 5 
per cent trisodium phosphate.” Unfortunately these agents do not destroy 
tubercle bacilli. 

The cleaning action of acid-dichromate mixture is attributed to its high oxidiz- 
ing power. As a substitute we used a solution of potassium permanganate in 
sulfuric acid developing the permanganic anhydrid Mn207 (2K]Mn04 2H5SO4 
= 2101804 -T- MniOr -5- H2O) which is “the most powerful oxidizing agent setting 
fire to the most combustible bodies” (4). 

The mixture is prepared by dissolving 50 g. of potassium permanganate in 5 
liters water and slowly adding to this solution 50 cc. of commercial sulfuric acid. 
After an exposure to this mixture overnight, the glassware is transferred to a 
solution of 120 g. oxalic acid in 5 liters hot water. 

The oxalic acid solution is allowed to cool under frequent stirring and the glass- 
ware is left in this solution overnight; next day it is linsed by running tap water 
for half an hoiu ; the permanganate compounds are decomposed by oxalic acid and 
washed completely out of the glassware with the excess of oxalic acid, by running 
tap water. 

For experimental testing of the cleaning fluid, heavy suspensions of human 
tubercle bacilli were suspended in 10 cc. physiological salt solution and amounts 

' From the Bureau of Laboratories, City of New York Department of Health, 125 Worth 
Street, New York 13, New York. 


59 



BOJU^c® in 00. oi 

trifuee tubes, 40 ^ ceutTi' 

60 -need iu 60 s'- ne:et dtf ,4 ootoltou, 

„S euspeu^'O® \^ou left “ve^^ed by tbe preoiP»*l 

Sd-resiet®‘ 6*® j,,o of tbe u«4 ^ ^nberole "^“^^ersed “'Sosabe 
acid soi'it'^o’^’ ^\jbin6*-' • „! so obta'»®‘^ , ^\ie de- 

eoribedu>etb^^^^^„^is spu^ s“*“:X« 0>» 

tliob sbo«ed ^,^ned » tbe ai«r 

"Xe tatter u>ed^^““ - of r^t^e of tV. 

“'StX'wbe°s l'“t *:Xu 

iiom » ^^SSnegaw'^ nesab’^® ttWe xesuii® 

re^xac®^® . tribes becatn® . 2 positive destroy 

^tion oi tb smooth m»«’' teceWmg 

Cbemicai ^^^tb aafe i® pfenning- . m 25 g- ®o^ 

TlZe f ^ ^ antating t® tbe ®t 

<fSS 6'--rd:SX.-eb-“'“' ^aaeouatecleauta.- 

X.'““XX.^Sted. .^,««foueteOul-ta'“’ 

-^-flmdcon „ors to satisiy xYk^c. •naper. 


ree ^ — ; j to reiu— - ^vptaicav, - 

pbatory /ass^rare ^P^f^^tecbanicai or cbem ^ ^3 

rbe t^ao deieriorati®^^’ tn ^^.qaate 

tjeiore cleaning ^ ^^^acted- ^ {our requi 

■<l':^^Vr;:ou:^«t«spspes. 

,XX^tatbe.u«od co.o^--„,„«*dou^toUBfoe*e 

t- - 

ayes and resp 



GliASS'WAUE CliEAKlNG 


61 


2. Of the two oxidizing solutions of potnssium-permanganato, tlic acid solu- 
tion and the alkjiline solution, only the acid solution satisfactorily destroyed 
tubercle bacilli in heavily contaminated glassware. 

3. The fact that no "negative tubes” became positive on reexamination, while 
the two "positive tubes” l>ecamc negative suggests that the negative results were 
not aceidental, and that the two positive results were due to the cracks on the 
glass siirface. 

•1. The acid potassium-permanganate method is perfectly adequate for clean- 
ing new tubes and its combination with a mild mcclianical cleaning (rubbing with 
a cotton applicator) is cfFiciont for the cleaning of scratched tubes. 

5. The acid potassium-permanganate fluid docs not release any toxic gas com- 
pounds, Iras no smell and is not corrosive for the skin on short contact. It does 
not affect the glass and its cost is relatively low. 

COXCLUSION'ES 

Limpicza dc la Cristakria Contaminada con Bacilos Tubcrailosos 

1. Una mczcla do oxidanto y tlcidos sulfdrico y cri5mico cs potencialmente 
poUgrosa para la picl, ojos y ap.arato respiratorio de las personas expucstas a la 
misma. 

2. Dc dos solucioncs oxidantes, una dcida y una alcalina, dc permanganato 
potAsico, la Acida fuA la tinica que cicstruyA en forma satisfactoria los bacilos 
tuberculosos on la cristaloria muj’ contaminada. 

3. El hecho dc que ningun "tubo negative” so vohicra positive al ser reexami- 
nado, en hanto que los dos tubos "positivos” se volnoron negatives indica que el 
rcsultado negative no fuA puro accidente, mientras quo los dos resultados posi- 
tivos sc dcbicron a grictas on la supcrficie del andrio. 

4. La tAcnica del Acido-pcmianganato potAsico es absolutamente adecuada 
para limpiar tubos nuevos, y combinada con una levc Hmpieza mecanica (friccion 
con un aplicador de algodon) rcsulta cficaz para la Hmpieza de tubos raj-ados. 

5. La mczcla Ifquida de Acido-perraanganato potasico no libera compuestos 
gaseosos tAxicos, es inodora y no rcsulta corrosiva para la piel en un breve 
contacto. Tampoco ataca el vidrio y es rclativamente poco costosa. 

Achnoiclcdgmcnt 

We want to thank Mr. Thatcher and other workers from the Diagnostic Department of 
New York City Laboratories who have helped us by examining all smears from contami- 
nated centrifuge tubes after cleaning. 
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continue to be a good deal of protest against the concepts proposed by Hilleboe 
with regard to the patient -ndth “minimal pulmonary tuberculosis.” The funda- 
mental issue here is whether or not the lesion is likely to progress into advanced, 
disabling and grossly infectious disease if treatment is not given. While it is 
known that advanced and fatal tuberculosis usually has its recognizable incep- 
tion in a single small lesion in one lung, there is still disagreement about the 
meaning of a small lesion when it is first discovered. Hilleboe takes the rather 
extreme position that no lesion should be diagnosed definitely as tuberculous 
until it is known that the patient reacts to tuberculin and tubercle bacilli can be 
demonstrated in the sputum or gastric washings. The first criterion is generally 
accepted but the second implies that a diagnosis should not be made until the 
lesion has become caseous and necrotic and has started to discharge its purulent 
contents into the bronchial tree. Further, it imphes a diminished prospect of 
cure, since there is accumulating evidence that the breakdown and ulceration 
of a tuberculous lesion is almost always associated with some increase of the 
disease through intrabronchial spread of the infection; also the disease is now 
definitely communicable. In actual practice, tubercle bacilli are usually not 
demonstrated until destruction and excavation of the lung has progressed 
well beyond a small ulcerative process, a misfortune which is traced, not only to 
inadequate laboratory technique, but also to the difficulties of obtaining proper 
specimens of sputum or gastric contents. While Hilleboe states that “The 
minimal case with laboratory and other evidence of active disease should be 
given equal opportunity with the advanced remediable case, so that progression 
of disease can be prevented,” he also contends that “there is j^et no evidence in 
medical literature that the minimal lesion wth negative sputum, negative 
gastric lavage, or no sputum, is benefited bj* sanatorium care.” This may be 
true of the old fibroid “minimal” but few, if any, experienced cHnicians will 
accept it for a lesion of the same extent but vastly different in its pathological 
morphology (that is, exudative, lobular pneumonic and caseous) and in its impli- 
cations especially for adolescent and young adult patients. More often than 
not, in the early course of the progressive small pneumonic infiltrate all alleged 
actmty tests are negative; and this is especially true of attempts to demonstrate 
tubercle bacilli, unless many specimens are examined with particular care.® 
Yet here, before irreparable destruction has occurred, is the rarest of all op- 
portunities to prevent advanced and grossly infectious disease. For the good 
of the individuals as well as that of the community such patients have a claim 

’ Since Doctor Hilleboe fails to stress the importance of frequently repeated examina- 
tions of suitable specimens, it should be pointed out that, for example, Dr. Wm. P. Swisher, 
in a paper recently published in the Review (June, 1947), reports that, in discharged 
soldiers with positive bacteriological findings, over 56 per cent of all cases and 68 per cent 
of minimal cases had S negative specimens before acid-fast bacilli could be identified, 
and that in 61 patients from 5 to 14 negative results preceded the first positive find- 
ing; and Abeles and Pinner (Am. Rev. Tuberc., 1944, 4S, 490) found tubercle bacilli in 
accidentally discovered cases of pulmonary tuberculosis on first examination after hospi- 
talization in only 32 out of 77 cases, and that in 26 patients a total of 59 negative cul- 
tures (sputum and gastric) were made before a positive result was obtained. [Editor] 
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Leo G. Rigler: The Chest — A Handbook of Rocnlgen Diagnosis. Pp. 35S, with 
SS8 illustraiions, The Year Book Publishers, Inc., Chicago, 1946, doth, $6.60. 

Bu L. HENRY GARLAND 

This is one of the series of monographs published by the Year Book Publishers of 
Chicago. In this reviewer’s opinion, it is one of the best to date. The author 
deals in a thorough and systematic fashion with the technique and methods of 
roentgen diagnosis of pulmonarj' disorders. 

On the controversial question of the roentgen findings in so-called first infection 
tuberculosis in children, he uses the phrase “characteristic” for findings which 
are really nonspecific. As far as reinfection tuberculosis is. concerned, this 
reviewer would like to see greater emphasis on the fact that the diagnosis of 
tuberculosis cannot be made from a roentgenogram! It requires bacteriological 
evidence. The roentgen term should be “inflammatory disease,” with, if the 
interpreter wishes, the phrase “presumabl}’’ tuberculous” added. 

The remarks on sarcoidosis are rather terse. The predilection for involvement 
of the right paratracheal Ijnnph node chain might have been stressed. 

The text is highly legible; the illustrations are in general beyond reproach, 
despite their small size (mostly about three inches square). The book can be 
heartily recommended to students, practitioners and especially to physicians 
interested in pulmonary disorders. 


Moses J. Stone and Paul Dufault: The Diagiiosis and Treatment of Pulmonary 
Tuberculosis. Pp. S25, Lea & Febiger, Philadelphia, 1946, doth, $3.60. 

By CHESLEY BUSH 

This book, which is a successor to Hawes and Stone’s little volume on the same 
subject^ is a completely revised edition. It is entirely rewritten, as demonstrated 
by a careful comparison by this re'vdewer, and contains much additional material. 
Its size has been increased by over one hundred pages. Entire new chapters 
on the pathology and bacteriologj'- of tuberculosis have been added, whicb 
incorporate on the whole the modern concept of phthisiogenesis and pathology. 
Its brevity is still pronounced, and it may best be described as an epitome or 
digest of tuberculosis from a medical standpoint. It is a valuable handbook for 
the medical student or general practitioner who desires a . brief re^dew of the 
subject. Each chapter is well documented for those who nfish to go further. 

The knowledge of diseases of the chest in general and tuberculosis in particular 
is advancing so rapidly these days that it becomes increasingly difficult to find 
a text-book which is entirely up-to-date. This book illustrates this point well. 
In the chapter on differential diagnosis, histoplasmosis is not mentioned. The 
chapters . concerning artificial pneumothorax deal with pneumoperitoneum 
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sold}’ as an accident or a conij)licalion of pnenmothorax, due to faulty technique. 
It is not mentioned us a form of collapse therapy which is rapidly gaining favor 
in many parts of the country. Insufficient emphasis is placed on the importance 
of adequate pneumothorax and of prompt abandonment of this therapy if it 
proves inadequate and adhesions are not controllable. In the chapter on 
Ailonpts al Special Therapy, the newer antibiotics arc not mentioned. 

The chapters arc well balanced on the whole; still, three pages on rest out of 
one hundred seven on therapy seem to place insufTicient emphasis on rest, which 
still is the basis of all treatment of pulmonar}’ tuberculosis. 

We are continually being asked by lay-p.aticnts and lay-workers for an authori- 
tative book on tuberculosis. This book will meet the demand for those with a 
medical background, but hardly for those without. The fact is that any work 
purporting to give the modem concept of tuberculosis and its therapy has a 
very short time of being up-to-date, and is likely to fall by the way’side unless it 
is solidly based on the fundamentals which have changed very’ little. If the 
fundamentals are adapted to the newer therapeutic methods, a well rounded 
work will result. This the authors have achieved ■nithin the limits wliich they 
have sot themselves. 


Gerald B. Webd and Desmond Powell: Henry Scwall, Physioloyist and Physi- 
dan. Pp. ix -+- 191, Baltimore, The Joh7is Hopkins Press, 1946, cloth, $8.76. 

Bv SIDNEY J. 8HIFUAN 

This excellent biography will be especially appreciated by the older generation 
of chest specialists, particularly by those who have had the opportunity to know 
and therefore admire Dr. Henry Sewall. The book is extremely readable. 
There are many touches which can be recognized as those of Dr. Gerald Webb. 

It is not necessary, however, to be an elder statesman or to have knomi 
Doctor Sewall personally to enjoy this biography. The account of Doctor 
Sewall’s early battle with tuberculosis is naturally of interest to students of the 
disease. As a young man, we are told, Sewall was never strong and during his 
early college days at Wesleyan he developed his first attack of pleurisy. Unrec- 
ognized for what it was — ^the onset of his tuberculosis — it did not prevent him 
.from inaugurating the science course at the University from which he was 
graduated. He was the first student to receive the B. S. degree. 

Sewall was a part of the early Jolms Hopkins University. Professor Henry 
Martin, then 28 years of age, employed Sewall at a salary of $2.50.00 for six 
months. This was the period during wliich the conflict between religious and 
scientific ideas was at its height and Sewall, coming of a long line of religious 
people, manifested many of the emotional conflicts of his age. The physiologist 
and the experimenter were nonetheless uppermost in his make-up. In 1879 he 
went abroad, stud}’ing under the famous physiologist, Carl Ludnng of Leipzig. 
During the same year, under Sir Michael Foster, he worked on the pepsin- 
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forming glands. In ISSO he returned to Johns Hopkins where he was made 
assistant in phj’siologj’. 

Since ^'ictor Vaughan, Professor of Ph 3 ’siological Chemistrj' at the University 
of Michigan, recognized Sewall’s unusual gifts and capacities, he called him to 
the University of Michigan to take the chair of physiology' in 1882. Here he 
had as liis first students such famous men as F. P. Mall, William J. Mayo and 
Walter Courtnej'. Frederick Novj' studied phj'siologj' under Sewall. In 
turn, Sewall was later to study bacteriology under Xovj’, and in his laboratorj' 
he examined and found tubercle bacilli in his own sputum. 

From 188-1 Sewall was afllicted with clinical tuberculosis. Meanwhile, how- 
ever, at the University of Michigan he pursued his classic work on immunization 
xs*ith snake venom, establishing his rarelj' acknowledged priority as discoverer 
of antitoxic immunization. A fairh' detailed account of this is given in Sewall’s 
omi words, perhaps his outstanding contribution. At anj' rate, it is probable, 
according to Webb and Powell, th.at Sewall’s snake venom experiments inspired 
the development of immunization in diphtheria. 

In spite of ill health, Sewall was married to Isabel Vickers of Toronto, Canada 
on September 21, 1887, two j'cars before he discovered tubercle bacilli in his 
sputum. Tliis marriage was the result of a meeting brought about b\' the 
Victor Vaugh.ans of the Universitj' of Michigan. Although the marriage was 
to last fifty j’cars, it was not long afterward that Sewall was obliged to seek 
refuge in Colorado because of its supposed beneficial climate. He did not take 
the “cure” in the modem’ sense, however, preparing for his !M. D. degree which 
was granted him in 1889 at Denver. Following this, Sewall was given the 
position as resident phj'sician at Saranac Lake through the inten'ention of 
Doctor Welch and Doctor Trudeau, an act that, as he says, “saved his life.” 
Interestingly enough, however, Sewall and Trudeau never got on well together. 
Both were somewhat irascible gentlemen at times. Yet it is possible that Sewall 
stimulated Doctor Trudeau in some of his earliest work. Be that as it may, 
the association was one which could not last and Sewall was, therefore, not 
disinclined to listen to Dr. Samuel Fiske when the latter asked liim to return 
to Colorado. This time Sewall engaged in private practice and became associ- 
ated with the Board of Health. He also began lecturing in phy'siology at the 
iMedical School. Alwaj's active in tuberculosis work, he took part in the found- 
ing of the National Association for the Studj' and Prevention of Tuberculosis 
in Atlantic City' in 1904. Later, in 1931, he was to receive the Trudeau Medal 
from the National Tuberculosis Association for his distinguished work in tuber- 
culosis. He seiwed as president of this Association in 1927. 

Sewall’s interests were not limited to tuberculosis and physiology. He took 
an active interest in the affairs of the Colorado State Medical Society and, in 
1923, became president of that organization. From 1911 to 1918 he served as 
Professor of Medicine at the University of Colorado Medical School. His 
work has been admirably' summed up by' Dr. Florence Sabin, who, in gi'^'ing 
the Henry' Sewall lecture on May 28, 1937, said, “Sewall’s work wth Ivuhne 
on the eye; his discovery' that a stimulus not of itself strong enough to cause a 



68 


BOOKS 


reaction nevertheless modifies the reaction to succeeding stimuli; his determina- 
tion of the function of the depressor nerve, for which Howell had so great an 
admiration; his work on immunity to snake venom; his independent studies at 
Saranac (in which he compared the form and staining characteristics of various 
strains of tubercle bacilli) wliich are in agreement vdth the most advanced bac-. 
teriology of today; his studies on the heart; his numerous papers on tuberculosis, 
especially those which were concerned with the relationship between immuniza- 
tion and sensitization.” 

One of the most noteworthj'^ chapters of the book is the chapter devoted to 
letters. Here are several interesting communications between Sewall and Allen 
K. Krause, as well as a number of other well knonm persons in the tuberculosis 
field. 

To your reviewer it is a matter of gratification that, although Sewall went to 
Denver for his health and e.vtolled the climate of Colorado, he was wise enough 
for many years to spend his winters at La Jolla, California. 


Rchahilitaiion of the Tuberculous. Proceedings of the Conference on the Rehabili- 
tation of the Tuberculous, sponsored by The Office of Vocational Rehabilitation, 
Federal Security Agency, and The Tuberculosis Control Division, U. S. Public 
Health Service, Federal Security Agency, and The National Tubercidasis Associa- 
tion, March J^-G, 1946, Washington, D. C. Edited by Holland Hudson and Norvin 
C. Kiefer. Pp. ix -f 188, published by the National Tuberculosis Associatian, 
1790 Broadway, New York 19, N, Y., 1946, paper, S2.00. 

Bv LOUIS E. SILTZBACH 

The press, radio and recently the films have been educating the public to the 
need for restoring to fitness the many who are phj’sically handicapped, parti- 
cularly those whose disabilities are due to the war. Last fall the President signed 
a bill authorizing the observ'ance of “Employ the Physically Handicapped 
Week.” The Secretary of Labor reported that during the first twenty da}^ of 
tliat month emplojunent of the handicapped increased 35 per cent over the 
same period of the pre%’ious month. Attention has been focused, naturally 
enough, on persons ha^ing visible defect-s, such as those of limb and eye. Al- 
though the tuberculous have not had this publicity, they are sharing in the 
revival of interest in what has recently been called the third phase of medical 
management — rehabilitation. 

In March, 1946, the Office of Vocational Rehabilitation, the Tuberculosis 
Control Di^dsion of the U. S. Public Health Ser\nce and the National Tuberculosis 
Association jointl}’’ sponsored a three-day conference in Washington on the 
rehabilitation of the tuberculous. 

This 138-page booklet is a condensation of the proceedings. The participants 
included clinicians and public health physicians, institutional and public health 
nurses, medical social workers, rehabilitation counselors, occupational therapists, 
educational adidsors and statisticians — all experienced in the field of tuberculosis. 
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Throughout the text., like a scarlet thread, runs the well-taken thesis that the 
rchabilitotion movement needs team effort; that for each professional group 
there is a well-defined area wlicrcin they can be of greatest usefulness, and 
only by absorbing the principles which underlie the others’ efforts can they see 
their own tesks more plainly. In reading these pages one senses that — at long 
last — the various professional groups are getting properl}’’ introduced and perhaps 
are even beginning to talk the same language. 

Academic training and experience requirements for personnel were discussed 
in detail. A set of clear-cut standards emerges, wliich is bound to give new 
impetus to the whole rehabilitation effort. For it has been shown time and 
again that, lack of properly qualified personnel can cripple social welfare projects. 

The discussion of the medical aspects of rehabilitation — unfortunately, too 
brief — nill be of particular interest to the phj'sician. The terms fully rehaUli- 
iakd, parlially rehabilitated, and not rehabilitated are defined, using work tolerance 
as a basis. The first term, for example, is applied to patients who are “able to 
work 40 hours a week without any evidence of a tendency toward a breakdown 
cither phjfsical, mental, emotional or otherwise;’’ and the second, to those able 
to work twenty hours or more with the same qualification. It strikes this 
renewer that it might be difficult to get two ph 5 *sicians to agree upon wiiat 
constitutes a “tendency” toward a ph 3 'sical breakdown. Predicting a relapse 
in a patient who meets the criteria for arrest is still prett}’^ much an uncertain 
business. Simptoms wiiich might be considered as precursors of a recurrence 
have generally proved to ba the expression of the recurrence itself. The qualifi- 
cation in the definition is intended no doubt to indicate that the patient can 
function for the hours specified without undue fatigue or deterioration of the 
general condition. 

A rehabilitation classification with several sections sets forth graded activity 
prescriptions at the sanatoriiun, the patient’s work capacity and infectiousness 
at the time of his discharge from a sanatorium, and the prognosis for eventual 
return to ever 3 'day employment. The prognoses are designated good, fair, 
questionable or poor. 

With this classification, the physician is enabled to inform the rehabiUtating 
agency that a given patient, for example, is noninfectious, that he can work 
four hours daily for a total of twnnty hours a week at a suitable job and that his 
prognosis for recovery of full work-capacity is good. Generally, the rehabilita- 
tion agency will require, in addition, a rough estimate of the proposed length of 
the course. For that purpose, this re\iewer assesses the patient’s clinical course 
and actmty program at the sanatorium, and places him in one of three categories 
which follow: (I) six months to one year; (3) more than one year; (3) per- 
manent sheltered employment. , 

These are necessarily tentative groupings. But with proper follow'-up obser- 
vations, the clinician can learn to slot the patients fairly accurately. Few 
patients discharged from sanatoria with arrested disease require a rehabilitation 
course of longer than one jeax. For the general run of such patients, the mini- 
mum course comes to about half as long a time as he passed in the sanatorium. 

The conference again pointed up the need for control studies to assess the 
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value' of rehabilitation in tuberculosis in general, and to compare the results 
achieved bj’^ the various schemes now operating. The participants were perhaps 
imduly concerned with the necessity of obtaining truly matched groups of 
patients who have, and have not, had the benefit of formal rehabilitation sendees. 
Such groups would have to be comparable with respect to age, sex, stage of 
disease, sputum liistorj', clinical status, length and method of treatment, socio- 
economic, psychic and educational background. One is reminded of the contro- 
versies which raged not so long ago around the question of the value of the 
sanatorium in the treatment of tuberculosis. 

But the truth is, in such multifactoral situations, that it would be impossible 
to give completely accurate weight to each factor, even if we had the data. On 
the other hand, there is much to be gained from the study of roughlj’- matched 
groups, particular!}’- when they have been subjected to adequate follow-up 
observation. There is undoubtedly considerable material worth study in the 
files of state rehabilitation offices. The timely publication of the results aclueved 
in terms of successful post-sanatorium readjustment-s and recurrence rates would 
be enormously helpful in the present stage of planning and expansion. 

All who took part in the conference expressed their belief in the value of 
rehabilitation. For the writer, this feeling is fortified by the satisfactor}’- life- 
expectancy experiences and recurrence rates reported by some of our functioning 
rehabilitation organizations. 

The conference was for the most part explorator}\ But already the rehabili- 
tation programs of six tuberculosis institutions have been studied by a team 
composed of members of the various before-mentioned specialties. The logical 
next step is to study post-sanatorium problems — a subject that presumably 
null be high on the agenda of a second conference which is planned for 194S. 

The editors of this booklet, Mr. Holland Hudson, Director of the Rehabilita- 
tion Ser^dee of the National Tuberculosis Association, and Dr. Norvin C. Keifer 
of the Federal Tuberculosis Control Dhision, have done an expert job. Their 
text gives one a sense of being present at the conference and listening. 


Medical Social Service in Tuberculosis Control. Miscellaneous Publication 37, 
Federal Security Agency, United States Public Health Service, 1946. Forewords 
by Thomas Parran and Herman E. Hilleboe. 

Bu W. H. OATWAY, Jb. 

Publication 37 is an vmusually complete and satisfactory description of the 
function of social ser%’ice in a program for control of tuberculosis. 

Doctor Hilleboe has sketched the problem, mentioned a proposed plan of the 
U. S. P. H. S. for a medical social service and described the formation of an 
ad^^so^y committee of social workers. The Committee has defined the functions 
of a medical social service worker, both broadly and in detail, in relation to a 
tuberculosis control program. 
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Tuberculosis, the tuberculous patient, and the family of the patient are briefly 
analyzed and then correlated with the optimal methods of social sendee. 

A review of the section headings is revealing; Evaluation of the Problem; 
Research and Health Education (including a list of approved schools of social 
work); Case-finding; Medical Cnrc, Isolation and After-Care; Rehabilitation; 
Protection against Economic Distress. The bulletin is inclusive, but the 
description is both concise and catalogued. 

The position of the social service worker is definitely on a level with the 
physician in this scheme. Probabh*, during the often lengthy duration of an 
illness, they should be rated together. 

The report stronglj’ favors an increase in assistance, relief or insurance, to 
provide an economic security for the patient and his familj’. The program would 
be too ambitious and dream 5 ’-e 3 'cd for realit j', were it not for its logic, its need 
and the potentialities of the United States Public Health Sendee. 


0. Gen’Gou: L’cnd6mic lubcrculcusc el sa prophylaxic. Pp. 420, Liguc Nalionale 
Beige contre la Tuberculosc, Rite dc la Concorde, 66, Bruxelles, 1946, paper. 

By GEORGE WOLFF 

This elaborate work is a valuable contribution to tuberculosis epidemiology 
and the practical campaign against the disease. It is especiallj'’ valuable to the 
student in this countrj' because the French and German literature during the 
last tw’o decades is amply used besides English and American publications. The 
subject matter is divided into three large parts dealing with biological-etiological 
and social-pathological factors in the first part IJJenxdtmie tuberculevse), the 
principles of isolation and immunization in the present fight against tuberculosis 
in the second part {Principes el niChodes dc prophylaxic antitubcrcidevsc), and 
finallj’^ with the organization of the tuberculosis campaign {Organisation de la 
prophylaxic antiUibcrcidcusc). In the latter parts such items as the famous 
Oeuvre Grancher, created in France and proAdding the removal of the new-born 
from his tuberculous parents or other tuberculous sources in the familj’’, are 
given special consideration together ndth the establislunent and equipment of 
preventoria and sanatoria, public education and legislation in Belgium. A 
detailed chapter is further devoted to the application of prophylactic vaccination 
(BCG) all over the world. Relatively little attention is given to the part heredity 
may play in the evolution of tuberculosis in families (tudn research, etc.). A 
large bibliography'- covers over 700 items, directly or indirectly quoted in the 
text. A few repetitions occur in the second and third main part, the sub- 
chapters of which do not fullj'- exclude each other. But, all in all, the description 
and discussion of the major topics is w^ell organized, wliich perhaps could still 
be improved by a subject-index. 

One critical remark must be made. When the author deals with statistics — 
and in epidemiological discussion he has to — ^he is not always felicitous in select- 
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jng, describing and interpreting thn sources. First of all, most tables and 
diagrams produced in the epidemiological section (especially chapter VII, pp. 
9-1-12S) have no or no accurate legend or heading; one must, therefore go back to 
the text and find out what is meant. Of course, the author is no statistician, and 
he need not to be for his work; but he quotes statistics quite extensively, and 
bases his conclusions on them. There are some minor errors, even in the presen- 
tation of tables from other sources; for instance on page GS, where the death 
rates from tuberculosis in Saxonia, Prussia and Bavaria, 1914-1918, are con- 
trasted to show the influence of the degree of industriali 2 ation upon tuberculosis 
in single countries. All these rates are given as per cent (%) instead of per 
10,000, while in the text the mortality change is correctl}' c.xprcsscd in percentage. 
Such inaccuracies occur repeatedly in the quoted material (for instance, on 
pages 90, 122/23, etc.). However, these are minor errors of technique. Of 
more importance is the fact that, in the detailed chapter dealing with BCG 
(chapter XVII: La prdtnunilion, pp. 254-289), the author quotes a number of 
statistics favorable to the effect of BCG, but he almost entirely leaves out the 
unfavorable ones. Protests against some of the former statistics were made by 
professional statisticians of reputation (Greenwood, London; Rosenfeld, "^fienna). 
Clinicians should be aware that selection of controls in statistics plays a r6Ie, 
as important as in experiments, that must not be underestimated. To make the 
comparison in homogeneous groups (as far as possible) is one of the fundamental 
logical laws in statistics, and particularly in statistical methods. The evaluation 
of the efficaej' of BCG vaccination is, in this reviewer’s opim'on, not yet completelj’’ 
certain, though it may be possible to reach absolute proof. But so far, it is a fact 
that is some countries where BCG vaccination lias been ampl}' used (France, 
Roumania) tuberculosis mortalit}' is not especiall}'^ low nor has it been unusually 
lowered since its introduction. 


Anna M. Baetjer: TFomcn in IndvMry. Their Health and Efficiency. Issued 
under the auspices of the Division of Medical Sciences and the Division of Engineer- 
ing and Industrial Research of the National Research Council. Prepared m the 
Army Industrial Hygiene Laboratory. Pp. xi + S44, with 122 tables and S5 figures, 
TT. B. Saunders Company, Philadelphia and Loridon, 1946, cloth, $4-00. 

Sy £THHXi T), OWEN 

This is a small volume of 344 pages. It deals with the problems of women in 
industry from a somewhat new standpoint. 

More women have been employed in heavy industrj’^ during the war period 
both in the United States and Britain than ever before in the liistory of either 
nation. The urgent need in war of employing aU workers to produce with 
maximum efficiency was of paramount importance. The author stresses the 
need for adapting the woman to the work to be performed, even if it means 
altering hours, machinery, etc. 
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The analysis of causes of absenteeism in women workers of all classes has been 
made with more intelligence and less prejudice than is usual in such evaluations. 
Tire fact that the efficiency of the woman worker is often sharply limited by 
home duties, such as care of the elderly, invalids, young children and shopping 
for the family, is recognized. 

In the observations regarding illnesses and accidents, the conclusions are 
that women w'orkers do not have accidents any more frequently than men em- 
ployed in the same kind of work and that loss of time from work is in general 
due to illnesses common to both sexes. Upper respiratory infections during 
the winter months represent the single largest cause for loss of time due to 
illness. 

Only in the case of pregnancy must there be any great modification of condi- 
tions. There are certain industries involving mechanical hazards and toxic 
materials which are not suitable for a pregnant woman. 

Women report off duty more frequently than men but the length of time they 
lose is less. Men report off duty ndth more serious conditions than women 
workers. Mortality of males exceeds that of females at all ages and in some 
similar occupations. There may be some connection between these two facts. 

Married women have more illness than single women, unemployed women 
more than the employed. The younger age groups represent less efficiency and 
more illness than the middle aged. 

The average yearly tuberculosis mortality rate for 1931 to 1940, inclusive, 
was higher for men than women (all age groups), 56.5 as against 43.6 for respira- 
tory forms; and 5.6 against 4.8 for “other forms” of tuberculosis. In other 
words, the rates for males were 29.6 and 16.7 per cent higher. IMortalitj' rates 
for women were higher than for men for “cancer and other malignant tumors” 
by 15.6 per cent; for diabetes mellitus by 37.8 per cent; for e.xophthalmic goiter 
by 81.6 per cent; for biliarj* calculi by 57.7 per cent. 

The book represents careful research. The author states that many observa- 
tions may require modification and e.xtension in the years to come during the 
more normal routine of peace. 
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Pulmonary Schistosomiasis. — This is an ab- 
stract from a paper by H. B. Weinberg and A. 
.T. Tillinghast, published in Am. J. Trop. Med., 
November, 1946. Tubercle-like lesions were 
found in the lungs of 2 soldiers who had bathed 
in fresh water streams; both had ova of Schis- 
(osorna faponicum in their stools during the 
urticai'lal, pulmonarj^ and febrile manifesta- 
tions. The first soldier had a nonproductive 
cough and showed pulmonary infiltration on 
roentgen examination. He died suddenlj*; the 
autopsy revealed crepitant lungs studded with 
small, white, moderately firm nodules, varying 
in size from barely visible up to 2 mm. in 
diameter. Microscopically, the centre was 
necrotic with eosinophilic infiltration and sur- 
rounding fibrosis. In the centre of some of the 
nodules was an ovum of Schistosoma japoni- 
cum in various stages of degeneration. Similar 
nodules were found in the liver, mesenteric 
lymph nodes, rectosigmoid colon and appen- 
dix. The second soldier had a cough with a 
moderate amount of yellow mucoid sputum; 
roentgenograms showed miliary nodules. He 
recovered under treatment with tartar emetic. 
It was assumed that the pathological process 
was continuous and from the start a reaction 
to the localization of the ova in the tissues. 
This differs from textbook descriptions of the 
disease in which early pulmonary manifesta- 
tions are said to be due to (I) the passage of 
cercaria through the pulmonary bloodi vessels, 
(8) allergic factors or (S) toxic effects. — Pul- 
monary IfanifestaCions Caused by Schistosoma 
Japonicum, (not signed). Bull. U. S. Army 
Med. Dept., November, 1946, 6:505. — (Q. Pin- 
ner) 


Bronchopulmonary Geotrichosis. — Geotri- 
chum, first described by Link in 1809, in many 
respects resembles Blastomyces dermatitidis 
and Coccidiodes immilis. The g6nus is 
mostly saprophytic but infections have been 
reported in man. Smith has emphasized that 
patients with clinical symptoms of chronic 
bronchitis or pulmonary tuberculosis who have 
wliite mucoid sputum containing grayish flakes 
should be suspected of having an infection with 
Geotrichum. The organisms can be cultured 
on Sabouraud’s media. A 22-year-old colored 
soldier, at one time stationed in Texas, de- 
veloped chest pain, night sweats, weakness, 
productive cough and weight loss. Sputum 
e.xamination revealed no tubercle bacilli or 
fungi and roentgenograms showed diffuse 
mottling tliroughout both lung fields. Spu- 
tum cultures revealed fungi of the genus Geo- 
Irichum. The pulmonary infiltrations cleared 
in three months on intravenous sodium iodide 
and oral potassium iodide. — Bronchopul- 
monary Geotrichosis, R. H. Kunstadter, R. C. 
Pendergrass & J. H. Schubert, Am. J. M. 
Sc., May, 1946, 211: 583. — (G. F. Mitchell) 

Pulmonary Torulosis. — Torulosis has been 
reported by a number of writers. Burger and 
Morton, on reviewing the literature, collected 
100 cases to which they added 4. Lung in- 
volvement alone is rare, but patients with 
either central nervous system or generalized 
involvement often have pulmonary involve- 
ment. Roentgen findings are not characteris- 
tic, but they may suggest such a diagnosis. 
In a case reported by Swanson and Smith, 
which was seen in consultation with the au- 
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thors, the diagnosis was made from sputum 
studies and the pulmonary lesion showed re- 
gression after treatment. The case here re- 
ported is that of a 24-ycar-old WAC who de- 
veloped pleuritic pain in July, 1943 and whoso 
roentgenogram revealed a round opacity in the 
upper portion of the left lower lobe. The 
symptoms were mild and subsided on hos- 
pitalization. The girl’s tubercuhn test was 
negative. The blood count remained elevated 
though the patient was asymptomatic except 
for a mild cough for nppro.^mately six months. 
X-ray films at this time revealed multiple ex- 
cavations. After potassium iodide was 
started in November, 1943, the patient de- 
veloped chills and fever which persisted for 
eight days. Symptoms of central nervous 
S 3 ’stem involvement occurred in Januarj*, 
1944. ToritiJa histolylica was isolated from 
the spinal fluid. Potassium iodide produced 
some clearing of the chest lesions, but there 
was no clinical improvement. Sulfathiazole 
and penicillin had no effect and bacteriological 
assaj’s of cultures made with sulfa drugs and 
penicillin revealed vigorous growth. A local- 
ized pleurisy, a circular hemorrhagic loculated 
lesion containing reddish-brown gelatinous 
necrotic material and irregular foci of graj' 
consolidations resembling bronchopneumonia 
were found at autopsj'. Circumscribed re- 
gions of complete loss of brain substance were 
found in the occipital lobe and mid-brain. 
The inflammatory reaction in both lungs and 
brain was slight. Torulosis frequently is seen 
as pulmonary lesions which often antedate 
central nervous S 5 'stem involvement. Since 
the pulmonary lesions are usuallj' asjmipto- 
matic and may be found on routine examina- 
tions or because of mild sjnnptoms, torulosis 
should be considered though tuberculosis maj' 
be suspected . — Pulmonary Torulosis, J. B. 
Hamillon & G. R. Tyler, Radiology, August, 
WJ^e, 47: 14s— {G. F. MitcMl) 

Thresher’s Lung. — ^This sjmdrome is de- 
scribed in 8 patients, all of whom had been 
exposed to the dust from mouldy (“burned”) 
grain. It is believed to be caused b}' monilia, 
although it is pointed out that monib'a is fre- 


qucntlj’ an insignificant saprophyte in the 
respiratory tract. The disease i.s. charac- 
terized by a sudden onset with chill, fever, 
malaise, cough and mucopurulent or bloody 
expectoration. Dj’spnca is the most impor- 
tant and persistent symiptom. • Fine bronchial 
rflles are heard over the bases, a slight leucoc}’- 
tosis is usually' present and the sedimentation 
rate is increased. Roentgenograms reveal 
pictures similar to mih'ary' tuberculosis, but 
the fine mottling is densest in the parahilar re- 
gions and the bases, while the apices are re- 
latively' free. The X-ray signs may disap- 
pear or may result in patchy' fibrosis with 
bronchiectasis. The disease is similar to, or 
identical with, the “tea taster’s cough,” as 
described by' Castellani and the Bronchomy- 
cosis fenicisiorum, as described by Faweitt. 
Similarities with sarcoidosis are pointed out, 
particularly the negative tuberculin reaction, 
which remained negative even following BCG 
vaccination. Potassium iodide seemed to be 
of benefit, particularly in the milder ciises. 
Ten excellent chest roentgenograms illustrate 
the roentgenological findings. The literature 
on dust inhalation and moniliasis is discussed. 
— Thresher's Lung, E. Tomcll, Ada mcd. 
Scandinav., 1946, 12S: 191. — (Jf. Pinner) 

Coccidioidomycosis. — The clim'cal features 
of the disease are discussed primarily from the 
standpoint of differentiating and specific char- 
acteristics which distinguish the disease from 
other acute and chronic pulmonary infections. 
The coccidioidin skin test has a high degree of 
specificity and parallels the tuberculin test in 
its mode of action. Precipitin and comple- 
ment fixation tests have proved valuable, not 
only for diagnosis out also for prognosis. 
Ninety'-six coccidioidal pulmonary infections 
which persisted for months or y'ears following 
the acute initial phase of the disease are dis- 
cussed according to predominant roentgen 
manifestations, as follows: (f) nodular par- 
encymal foci; (2) cyst-like cavities; (S) per- 
sistent pneumonitis; {4) mediastinal and hilar 
adenopathy; (5) pleural effusion; (6) miliary 
lung involvement, metastatic bone foci and 
other e^'idences of dissemination. The roent- 
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gen findings are correlated with associated 
clinical history. Twenty-three nodular and 
35 cystic foci were shown to be extremely in- 
dolent, benign in character and slow in evolu- 
tion. Twenty-one patients with persistent 
pneumonitis required hospitalization for many 
months. Mediastinal adenopathy was the 
predominant roentgen characteristic of 9 cases 
until the fatal miliary spread occiured. Fac- 
tors which influence dissemination are dis- 
cussed with emphasis on the racial factor. 
Negroes are about 100 times as likely to 
develop fatal disseminated coccidioidomycosis 
as white persons. White persons are more apt 
to develop a meningeal t3q5e of coccidioidal 
dissemination, while Negroes show a higher 
incidence of subcutaneous abscesses. Dissem- 
ination, when it occurs late, appears to be of 
less ominous prognostic significance than when 
occurring within the first few days or weeks of 
the initial acute illness. — (From the author’s 
summary.) — A Roentgen Study of Chronic 
Pulmonary Coccidioidomycosis, H. W. Jami- 
son, Am. J. Roentgenol., April, 1946, SS: 396. 
— (P. Lowy) 

Coccidioidomycosis. — A detailed epidemio- 
logical investigation of coccidioidomycosis was 
carried out in four Army air fields in the San 
Joaquin Valley, California. The investigation 
was based on coocidioidin testing permanent 
personnel and at first aimually, later semi- 
annually, retesting the negative reactors. 
The pattern of geographic distribution of coc- 
cidioidal endemicity showed an increase in the 
southern part of the San Joaquin Valley with a 
decrease as one proceeds northward. Maxi- 
mal incidence occurred in the arid dusty 
summer and autunm months. The seasonal 
infection rate showed that dust was the mech- 
anism by which the fungus was transported. 
Grassing, paving roads and runways and ulti- 
mately the use of highly refined oil on athletic 
areas were important local dust control 
measures. Tliis control reduced infection 
rates from one-half to two-thirds. — Effect of 
Season and Dust Control on Coccidioidomyco- 
sis, C. E. Smith, R. R. Beard, H. G. Roscii- 


herger & E. G. Whiting, J. A. M. A., December 
7, 1946, 132: 8SS.—(H. Abeles) 

Streptococcal Miliary Infiltrations of Lung. 
— ^The existence of an infiltration of lung tis- 
sue, giving rise to radiological shadows almost 
identical with those of pulmonary tuberculosis 
but not apparently connected with the tu- 
bercle bacillus, is well known. A case of an 
apparent acute streptococcal miliary infiltra- 
tion of the lungs is described. A woman, aged 
20, was admitted to the hospital, almost mori- 
bund, as a case of acute leukemia. She pre- 
sented a picture of gross anemia and a purulent 
infection. She gave a history of increasing 
fatigue, weakness and pallor over the past two 
to three months. Immediately before admis- 
sion, in addition to aggravation of these symp- 
toms, she had noticed acute dyspnea on exer- 
tion, attacks of giddiness and palpitation, and 
a slight cough on the morning of admission. 
Seven weeks before the onset of tlvis illness she 
had attended a mass radiography clinic, where 
her lung fields were reported as clear. On ad- 
mission she was grossly anemic, too weak to 
cough and very “bubbly;” her respirations 
were shallow and rapid; the pulse was 
rapid and irregular; temperature lOPF. 
Chest e.<camination showed scattered crepita- 
tions tlu-oughout both Jung fields and broncho- 
vesicular breath sounds. There was no 
lymphadenopathy or splenomegaly. X-ray 
examination of the chest showed diffuse 
miliary infiltration of all zones of both lungs 
but the apices were singularly clear. Re- 
peated examination of the sputum (laryngeal 
mirror) showed an almost pure growth of 
hemolj'tic streptococci but no tubercle bacilli. 
Blood transfusions, penicillin, one million units 
in six days, and supportive therapy resulted in 
complete subsidence of symptoms. Serial X- 
ray examinations of the chest showed progres- 
sive resolution and within ten day’s the miliary 
infiltration had completely resolved. Achlor- 
hydria gastrica was disco%’ered. The author 
assumes that this patient had had a simple 
achlorhydric anemia for some months and tliat 
a streptococcal infection had rendered her a 
victim of streptococcal septicemia with a pul- 
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lesions. — Loeffler’s Syndrome Associated with 
Creeping Eruption (Cuteineous Helminthiasis): 
Report of Twenty-Six Cases, D. 0. Wright & 
E. M. Gold, Arch. Int. Med., September, 1946, 
78: SOS. — (G. C. Leiner) 

Loeffler’s Syndrome. — A 2G-year-old woman 
whose routine chest X-ray film showed a small 
oval ill defined opacity in the riglit mid-lung 
field and whose differential count showed up to 
67 per cent eosinophils in the blood was found 
to hiive many ova of Triehiuris trichiura in 
the stool. The X-ray film .appeared to clear 
spontaneously and the eosinophilia gradually 
decreased and disappeared after treatment for 
the infestation. A 47-year-old soldier ad- 
mitted to the hospital with .s 3 'mptoms of 
cough, fever, weight loss and generalized 
chest pains, with changing infiltration on suc- 
cessive X-r.ay examinations, and a blood 
eosinophilia of from 12 to 25 per cent was 
treated with arsenicals, antimony' and emetine 
on suspicion of schistosomiasis or other unde- 
termined infestation, and had numerous re- 
lapses before he finally cleared after nearly two 
3 'ears of treatment. The first case seems to 
fit the original description by Loeffler, the 
other may be rebated but is much more severe 
and protracted, and differs in other manifes- 
tations . — Pulmonary Infiltrations Associated 
with Blood Eosinophilia, Capt. I. Grayce, Clin. 
Proc., (J. Cape Town Post-graduate Aled. A.), 
July, 1946, S: 195. — (E. Bogen) 

Suppurative Pneumonitis. — The criteria for 
inclusion in this series of 27 cases of spreading 
suppurative pneumonitis were pneumonitic 
changes associated with cavity formation and 
a productive cough with purulent sputum. 
In the early stages, roentgenograms showed a 
homogeneous opacity which was not com- 
. pletely segmental. Later a translucent patch 
appeared in the opaque area indicating soften- 
ing and excavation. In 9 cases, the earliest 
lesions were located in areas where acute pu- 
trid abscesses rarely are found. Subse- 
quently, there was direct extension of the con- 
solidation to the immediately adjoining areas. 
This was associated with some degree of reso- 


lution in the original area; then, the newly in- 
volved area underwent cavitation. In most 
cases, the whole lung was involved at some 
time or other. Transient cavities generally 
appeared as translucent areas with smooth 
walls. Persistent cavities had irregulaar walls 
with serpigenous outlines. In these, the 
tributary bronchi usually were patent. ' After 
subsidence of the acute process, there was con- 
siderable residual damage in the form of fibro- 
sis and bronchiectasis. Cavities persisted in 
11 cases. Twentj'-five of the patients were 
middle-aged males. The clinical course was 
characterized by cough, copious expectoration 
of purulent sputum, chest pain, sweating and 
prostration. Physical signs were variable and 
at times indicated bronchopneumonia, con- 
solidation or caa'itation. In 23 cases, the 
sputum had a fetid odor at one time or other. 
No organisms of etiological significance were 
found. Remissions and relapses were char- 
acteristic of the clinical course. Pathological 
changes were ascertained by autopsy in 6 
out of 10 fatal cases and in 3 pneumonectomy 
specimens. There were ex'tensive adhesions, 
thickening of the septa, areas of emphysema, 
collapse and pneumonitis, multiple abscess 
cavities and enlargement of lymph nodes. 
There was nothing specific about the his- 
tological picture of the abscess cavities. 
These were often multiple, with bronchial 
communications. Different cavities in the 
same lung varied. The cavities often were 
epithelialized. Bronchiectasis was not a 
prominent feature. A sharp differentiation 
between putrid and non-putrid abscess is not 
valid. A new classification of pulmonary 
abscess is suggested. ' The prognosis is poor. 
There were 10 deaths. The average duration 
of hospitalization in the surviving cases was 
eight and one-half months. Of these, S im- 
proved, but had residual symptoms. There 
were only 5 cures with conservative therapy; 
the other 4 cures were accomplished by pneu- 
monectomy. Sulfonamide drugs were dis- 
appointing. Penicillin gave better results, 
especially in the acute stages. Drainage 
operations and collapse measures were com- 
pletely unsuccessful. The indications for re- 
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present in the throat of 95 per cent. In 15 
patients there were large amounts of tonsillar 
fcudate. Edema of the nasopharyngeal tis- 
sues was present in 10.9 per cent, redness in 
23.S per cent, adenitis in 13.6 per cent. Ten 
per cent of the p.atients with definite nonstrei>- 
tococcic diseases presented signs suggesting 
infection by hemolytic streptococci. Group A 
hemolytic streptococci were present in the 
tliroats of from 5 to 20 per cent of the healthy 
c^amp popul.ation. No method is av.ailablc for 
differentiating the nonstreptococcic infection 
of the respiratorj' tract which occurs in .a 
hemolytic streptococcus carrier. Ten per cent 
of nonstreptococcic infections resemble clini- 
cally those c.aUEcd by streptococci. Ten to 20 
per cent of them occur in hemolytic strepto- 
cocci c.arricrs. Therefore, one to 2 per cent of 
nonstreptococcic infections will be beh’eved 
erroneously to be streptococcic infections. — 
Ilcmohjtic Streptococcic and Nouftrcptococcic 
Diseases of the Respiratory Tract: A Compara- 
tive Clinical Study, L. A. RatUz, P.J. Boisvert 
& TT. TT. Spink, Arch.Int. Med., October, 19JiG, 
7S: SG9. — (G. C. Lcincr) 

Virus Infections. — Virus infections of the 
respiratorj’ tract account for 32 per cent of the 
home visits and for 15 per cent of the office 
visits of the general practitioners. They arc 
rarely a direct cause of death but they precede 
or incite many other serious infections. The 
causative agents are harbored in patients and 
in asymtomatic carriers who serve as migra- 
tory sources of infection. Epidemic.s are most 
common and most wide-spread in winter but 
thej’ occur in all se.asons and in all climates. 
Immunity is believed not to last beyond 
several weeks or months after an attack, 
e.vcept in influenza. Local resistance appears 
to be largely dependent on an intact mucous 
membrane with its normal coating of mucus 
kept in motion by gravity and ciliarj' and 
muscular activity. In spite of many similiari- 
ties the following entities can be distinguished 
on the basis of clinical, epidemiological and 
etiological factors: the common cold, pharyn- 
gitis and tonsillitis, grip, febrile catarrh, viroid, 
influenza A and B. The common cold attacks 


the n.asal lining. Pharyngitis and tonsillitis 
cause sore throat. Constitutional symptoms 
predominate in grip and febrile catarrh. Vi- 
roid includes the nonpneumonio forms and 
viral pneumonias. It is characterized by dry 
inflamed membranes with cough. Influenza is 
clinically indistinguishable from other viral 
infections but its etiological diagnosis is essen- 
tial for the efficient use of the anti-influenza 
vaccine. In recent years wide-spread epi- 
demic diseases h.avc been observed in which 
symptoms of gastro-intestinal disorder pre- 
dominate over those arising from the respira- 
tory tract. This group is called viral dys- 
entery. Preventive measures such as cold 
vaccines, diet, tonsillectomy are of no value. 
E.vcept for influenza vaccine there is no specific 
vaccine. Obstructive adenoids may bear a 
relationship to frequent colds and should be 
corrected surgically. Nothing can be done to 
shorten attacks of mral infections of the 
respiratory tract. A critical appraisal of 
many preventive and therapeutic measures in 
common use shows them to be of no avail. 
Rational therapy consists of rest and anal- 
gesics if necessary'. Vasoconstrictive drugs 
should be used as seldom as possible. Inhala- 
tion of steam, lozenges or codein in small doses 
may be helpful in combating a cough caused by 
irritation or dryness of the upper respiratory 
passages. — Viral Infections of Respiratory 
Tract: Their Treatment and Prevention, H. A. 
Reiman, J. A. M. A., November S, 194G, 132: 
4S7.—i,H.Ahelcs) 

Miliary Virus Pneumonia. — The recognition 
of this form of virus pneumonia is of impor- 
tance because of the roentgenological simi- 
larity to miliary tuberculosis, and the marked 
difference in prognosis. Seven cases of miliary 
virus pneumonia are described, of which 4 were 
fatal. After prodromal sj'mptoms of several 
days to weeks, the patients became acutely 
and seriously ill with fever and severe cyanosis 
and dyspnea. Recovery ensued slowly over a 
period of from ten days to six weeks, and death 
was observed from fourteen to. fortj'-five 
days. The immediate cause of death was 
slowly developing circulatory failiwe. Physi- 



8 


^arj, pj ^'tnilar to ^ne and 

°% i"’"- ^^>0 /al'^^°^« AearTl 

aH case^ ‘'^°''a(/o„ sfnd/es sf'^'”'’' 

an? i'* ^^rkc(j .-„ cei/ coun?””’'^^^ 

«ons to tht , in 

in ^ ^oci ■'■'‘3' Sins 

^ oit of T"'"' ‘''<® nl“ "®»'- ui u 

i“«ve ““"S?,.®"' SX"r^" 

fibrous?*'''® process ^OciudM° 

bron JP'^^oed. _n- ”’®^® ^^fi/toa^A?' ®^' TVif ‘'^^eetjn 

p: 

eoid a? , tovoiS'^ faer.^ '^'^tor- «« toors 

««e?!5 - casr:i7« 0 ^ toe 

SL7" 


' ^JTij- J'®^^'^ and p 

?to-un, r ®"^«onra/?T'' -»/ood 

fm ^ra?e ' S' ^^41^' ?®^ -over? 

®^0«'0d and '®"^« to'ed 4 ?''®^-^ 

'’“'■"OfS ”"" < Obo ,??"'» 

''C'S’""»«o„SS" “"'' -fiiS' 


^Poeub'ardp, ‘^oaifis c. 

">"«”S?r ■“WilS' p«4SS '“”« 

tonis „ ^ ’^oto: 4 ^ ^ *^ee yea, ' ®-5'-Jp- v 

“•‘“'=5.tSt£-5 : 

^^P^ea 012 


’■con- ^rr'® Of tin I '^^tous /„«, 

tofi/?® fii/ar f a: 

bron. iiT^^'^oojdeo . ^^otions », bitipb n^j 

“ 4 j!®® 5?'i’'?“» CcS 1“'° '4o»y 

atiW ‘'‘^'se/j, s„ j"* Siam ceii"°'™J’*«£es a ■ 
^ yot c/p. *'C efio/o ^ aa^ toe 

® Tboau,b“'’“''»Oalem',''"“'*si8 m 

/Pv ■^5'P. tC- 73 /. ■'• T„t: ^o^^Pound’t 
^'-(ff jT^^o^coI o '^^Oershau, Tr’ 


f Cystic 7>/-. 

SrouD -,. -^^esse of r 

oa//ed pn?® —^ber o?^’^'^-o/uded • 

"’"S«>iSS'’°“'3' aj-S '®*ioas S " ""' 

/ -“0 deve/nr,, ® . 

1. or on .. .. 


ta/cysf^'c^c— Jonf-d 



ABSTIIACTS 


9 


II. Acquired cj^sts: 

n. “Cj’stic” bronclvicctasis. 
b. Other pulinon.nrycj'sts. 

(J) Pneumatocele.':. 

(2) Abscess cysts. 

(S) All other types; these arise from in- 
fection, penetrating wound.s, nox- 
ious gasses, hemorrhagic effusions, 
etc. 

{!,) Emphysematous blebs. 

(5) Emphysematous bullae. 

The developmental cysts arc usually large, 
from 4 cm. up to huge dimensions. The 
cyst occupies an eccentric position in relation 
to its communic.ating bronchi which arc 
normal, though often small and imperfect. 
The essential histologicnl picture is one of 
uniformity in the lining membrane which 
maintains the regular character of the bron- 
cliial epithelium which is in contrast to the 
disorderly arrangement and erratic grouping 
of the supporting structures of the wall. 
In cj^stic bronchiectasis the cj-sts are smaller 
(2 to 4 cm.), located usually in basilar lobes; 
the bronchi enter cysts directly and always 
show dilatation and thickening of wall. The 
pneumatocele h.as no epithelial lining and, 
therefore, may subside spontaneous^. In 
clinical practice it is difficult to be certain 
which cysts are of the developmental tjqDC 
and which are acquired. The large cysts 
found in accessory or aberrant pulmonarj'' 
tissue are probably congenital. The picture 
at operation may be very simple and un- 
complicated or it may be very bizarre in the 
presence of hemorrhage and infection. 
Hemoptysis or even severe pulmonary hem- 
orrhage is not uncommon and was found in 
73 per cent of this series. These cases 
because of their cough, sputum and 
hemoptysis are frequently diagnosed tuber- 
culosis. Bronchoscopy is of value before 
surgery to rule out the possibility of other 
bronchial lesions and to aid in the localization 
of the cyst. A large infected cyst very 
closely resembles a loculated empyema. 
The ideal treatment is complete operative 
removal of the cystic portion of the lung. 


Drainage of the cysts and other supple- 
mentary operations are usually not satis- 
factory . — Cystic Disease of the Lungs and 
Its Itclationship to Bronchicctatic Cavities, 
J. A. Diclcson, 0. T. Clagctl efc J. R. Mc- 
Donald, J. Thoracic Svrg., June, 10/i6, IS: 
JOG.—{W. M. G. Jones) 

Pulmonary Cyst. — Ca.se report of a 4-ye.ar- 
old child who developed fever following 
nic.asles. X-r.ay films revealed large cystic 
formations in the right lower lung field. 
Tuberculin test and gastric lavage were 
negative. Infected congenital cysts or giant 
emphysematous bulljic were considered as a 
differential diagnosis. A right spontaneous 
pneumothorax .and empj'cmn developed one 
week later and were treated with tube 
drainage. Complete reexpansion ensued. 
X-raj’ films a few months later showed 
complete disappeanance of all abnormal 
shadows in the right lung field . — Images 
pulmonaircs psevdo-cystiqvcs, pneumothorax 
spontand, guMson, F. Toury (fc J. Vicairc, 
Rev. dc la tubcrc., lO/fi, 10: j^S. — ( V. Leites) 

Pulmonary Cysts. — Two types of cysts arc 
commonly recognized: (f) bronchial cysts, 
whose inner lining reveals bronchial epi- 
thelium and whose wall contains smootli 
muscle, glands and cartilage; (2) giant 
emphj'sematous bullae, the developmept of 
which is due to progressive atrophy of alveolar 
walls. Giant bullae are believed to be 
acquired in the course of life due to inflam- 
matory or trophic changes of tlie alveolar 
walls. They appear in conditions associ.ated 
with pulmonary sclerosis, (tuberculosis, 
silicosis), generalized emphysema or stenosis 
of the stem bronchi. It is commonly thought 
th.at bronchial cysts are of congenital origin. 
The authors believe that tliis concept is not 
sufficiently confirmed by facts. In their 
opinion no histological proof exists, which 
could ascertain the congenital or acquired 
origin of a c 3 ’’st.' The origin has to be 
evaluated with the help of all data in each 
single case. It is emphasised that in numcr- 
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of bronchopulmonary secretions, if necessary 
by bronchoscopy. For pulmonary edema 
atropine is given intravenously; oxj'gen and 
venesection may be indicated. Chemo- 
therapy should be but an adjunct to surgery. 
In thoracic vrounds ciystallinc sulfanilamide 
h,as been used routinely. Sulfadiazine has 
been replaced by penicillin more recently. 
The important r61e of a competent anesthetist 
is stressed. Adequate equipment has been 
aTOihable for endotracheal technique and 
positive pressure. Most frequently oxygen- 
ether vapor lias been cmploj'ed. Broncho- 
scopic aspiration has become almost a routine 
procedure at the end of operation. Sucking 
wounds are treated with simple occlusion on 
the battlefield. Thoraco-abdominal wounds 
are frequent, they have a fatality of about 
35 per cent. Separate thoracotomy and 
laparotomy should be avoided if possible. 
In right-sided injuries laparotomy is almost 
alwa 5 's necess.ary. Frequently the “traumatic 
thoracotomy,” resulting from ddbridcraent of 
a sucking wound, is suflacient to determine 
that only the liver and/or kidney has been 
injured, and to do a transdiaphragmatic 
nephrectomy, if indicated. On the left side 
a ninth intercostal incision will give ample 
e.vposure for splenectomy and the e.vamination 
of some of the intraabdominal organs. 
D iaphragmatic repair should be meticulous. 
Wounds of trachea and extrapulmonary 
bronchi are rare. There is an extreme 
pressure pneumothorax and rapid complete 
collapse of the lung. Extensive subcutaneous 
and mediastinal emphysema has been noted. 
Early closing of the defect is necessary. 
This may not be possible with large defects 
of the main bronchi; lobectomy or even 
pneumonectomy may be necessary. Pressure 
pneumothorax is no indication for immediate 
thoracotomy, except when caused by wounds 
of the trachea and bronchi. Usually the 
pulmonary defect will close on insertion of an 
intercostal water-seal drain. The insertion 
of a catheter in an upper anterior interspace 
is recommended. Early hemothorax is not 
emptied during the first two or three days; 
moderate pulmonary compression may aid 
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in controlling parenchymal oozing. There- 
after, at le.ast once a da 3 ’, the pleural cavity 
is emptied by thoracocentesis as rapidly and 
complctelj' as possible. The results are 
excellent. Air replacement is not used in 
forward hospitals. In most cases of pure 
traumatic pneumothorax with not more than 
25 to SO per cent of lung compression, spon- 
taneous reexpansion will be evident after 
ten to fourteen daj's. Organizing hemothorax 
is caused by the organization of blood fre- 
quently encountered in the pleural cavity. 
A “peel” or “rind” develops, continous over 
visceral and parietal - pleura. Extensive 
processes may lead to chronic pulmonary 
crippling and even the formation of calcium 
plaques. The infection rate, including infec- 
tions following thoracotomies, has been about 
20 per cent. In small hemothoracic 
empyemata the treatment has been airtight 
rib resection drainage, followed in seven to 
ten daj-s by open drainage. Total pulmonary 
decortication, in selected cases, has resulted 
in a great decre.ase in the convalescing time 
and a reduction in the possibility of pul- 
monary impairment. In 75 per cent of all 
infected cases the lung expanded promptlj' 
without a residual empj'ema. In the re- 
mainder, the empj'ema has been basal and 
adequate drainage has been easilj" maintained. 
Operation for fractured ribs was indicated 
when there was extensive comminution, 
continued bleeding, continued trauma to the 
lung or bronchopleural fistula. Delayed oper- 
ation may be indicated if persisting thoracic 
wall pain is associated with ununited fractures 
or extensive scar tissue and callous formation. 
Strapping has been discarded; instead, nerve- 
block was cmploj'ed, giving freedom from 
pain for twenty-four hours and, therefore, 
greatly facilitating transportation. Wide pul- 
monary resection in forward hospital is 
indicated only when there is irreparable 
damage to a major bronchus or partial 
traumatic amputation of a lobe or damage 
to the main pulmonary veins which neces- 
sitates their complete ligation. Two total 
pneumonectomies were performed by this 
group; the mortality is high, as is that from 
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experiments, involving the use of 1,750 lb. 
of TNT, it was concluded that “air blast is a 
minor and infrequent hazard.” In the experi- 
ment reported in this paper, 9,600 lb. of 
TNT were detonated. Eight adult goats 
were placed in six excavations made in a 
hillside, each designed for one or two persons; 
7 additional animals were staked in the open. 
Each linear charge, 320 ft. in length, con- 
tained 4,800 lb. of explosive encased between 
thin corrugated plates. Both were detonated 
within a minute. Thereafter, each animal 
was examined for external injuries and 
abnormalities" and then killed by intracardiac 
injection of magnesium sulfate. Trachea, 
lungs, heart, liver, kidneys and intestinal 
tract were inspected. Microscopic studies 
of the lung tissue were made but are not 
reported. The effects are tabulated, and a 
survey of the autopsy findings is given. 
Of the 7 goats kept in the open, one was dead 
and showed severe injuries to the lung; it 
had been staked between the two charges 
and exposed to a possible augmentation of 
the blast- by reflection from adjacent hill- 
sides. The blast effect on 3 of these animals 
was considered slight, 3 others escaped. Of 
the S goats kept in emplacements, one was 
buried by a cave-in and found dead the next 
day, apparently from asphyxia. It suffered 
moderate injury to the lung, possibly as a 
result of the cave-in and not of the blast. 
The findings in 2 of the surAuving 7 animals 
are listed as moderate, in the remainder as 
slight; pulmonary lesions were not common. 
Only one animal showed damage to the liver. 
A goat placed in the immediate pro.rimity 
of the charge was not injured. Such vagaries 
of air blast effects have been noted under 
actual combat conditions. However, goats 
and other small animals are not so resistant 
to blast as man is. Therefore, similar 
danrage might not have occurred if human 
subjects had been used in these experiments. 
The importance of air blast in neutralizing 
personnel has been highly overestimated. — 
ExpeHmental Study of Air Blast Injuries, S. 
M. Horvath tfc TF. B. Shelley, Bull. U. S. 


Army Med. Dept., December, 1946, 6: 761 . — 
(0. Pinner) 

Spontaneous Pneumothorax , — K case of 
spontaneous pneumothorax is reported, which 
occurred in a 5-day-old white girl, delivered 
by cesarean section. At delivery the infant 
was cyanotic and cried weakly but respiration 
and physical findings were normal. Resusci- 
tation consisted of bulb suction and cutaneous 
stimulation. On the fifth day her tempera- 
ture was 103.6° F.; the infant was cyanotic, 
dehydrated, lethargic -and flaccid and had a 
naild convulsion. The white count was 17,000 
with 54 per cent polymorphonuclear leuco- 
cytes and 46 per cent l3’-mphoc5d;es. A chest 
roentgenogram revealed a right pneumo- 
thorax; the same was found the next day, 
wliile the temperature was normal and an 
e.xamination of the chest revealed nothing 
remarkable. Another roentgenogram taken 
four days later showed complete absorption 
of the pneumothorax air, and on three oc- 
casions during the following year roentgeno- 
grams of the chest were normal. Spontaneous 
pneumothorax in the newborn infant is 
relativelj’- rare. The diagnosis can be made 
only by roentgenography. Treatment should 
be conservative, aspiration should be reserved 
for the more severe forms. Trauma during 
delivery probably plays a major r61e. — 
Spontaneous Pneumothorax in the Newborn, 
E. P. Scott & C. C. Rotondo, Am. J. Dis. 
Child., August, 1946, 72: 207. — (0. Pinner) 

Spontaneous Pneumothorax. — ^At a large 
military post, 41 cases were seen in four 
3’^ears. The onset was sudden in all but one 
case. Chest pain was present in all. It was 
frequently found over the affected lung and 
sometimes radiated to the shoulder, neck, 
lower back and abdomen. Dyspnea was 
present in all. There was cough in 7 cases, 
cyanosis in 3, mild collapse in 3 and fever in 2 
(with active tuberculosis). .The onset oc- 
curred while the soldier was at rest in 23 
cases, during mild ph3'sical effort in 10 and 
during ^^gorous physical exertion in 5. The 
most constant ph3^ical findings were dimin- 
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Grove fire were treated at the Boston City 
Hospital. Most of the persons who were 
dead on or soon after arrival appeared to 
have been asphyxiated. A few who appeared 
well suddenly coughed up frothy sputum 
and expired. There was close correlation 
between the extent of the surface burns and 
the severity of the respiratory complications. 
The general condition of the patients on 
admission varied with the extent of these 
two types of injury. There was evidence of 
smoke inhalation in almost all patients who 
had respiratory complications' especially in 
the worst ca^es. There was evidence of 
unconsciousness wliile still in the burning 
building in these cases; those with less severe 
injuries regained consciousness later. For 
purposes of this study, the cases were divided 
into five groups. The degree and frequency 
of symptoms and signs increased progressively 
from the groups of lesser to greater severity. 

■ The sputum generally was scant for the 
first one to two daj's. It contained soot and 
had the odor of smoke. Later it became 
mucopurulent and sometimes was blood- 
streaked. Fever was present in all except 
the mild cases. It was not related to ante- 
cedent respiratory infections. The most 
frequent symptoms were cough, soreness of 
the throat and hoarseness. Less frequent 
was pain beneath the sternum. Dyspnea, 
often associated with stridor or wheezing, 
was prominent in the more severe cases. 
Findings in the upper respirator}’ tract 
ranged from slight to extensive redness and 
edema of the nose, pharynx and larjmx. 
Pulmonary signs varied greatly and included 
diminished aeration or consolidation of por- 
tions of the lungs and r&les of various types. 
The roentgenographic changes are the subject 
of a separate report but, in general, they 
paralleled the phj'sical signs. Tracheotomies 
were performed in IS cases, of whom only 3 
recovered. Most deaths occurred during 
the first twelve hours and after the fourth 
day. The chief damage was found to be a 
larj’ngo-tracheo-bronchitis. In severe cases, 
the inflammatory reaction was intense. It 
was accompanied by occluson of various 


parts of the respiratory tree by a pseudo- 
membrane of fibrin and by viscid and 
sanguineous exudate. Pulmonary damage 
was also present in such cases and consisted 
chiefly of congestion, edema and scattered 
areas of atelectasis, hemorrhage and infarction 
resulting from thromboses. Pneumonia was 
infrequent; when present, it was characterized 
by small necrotizing lesions. In treatment; 
simple nursing measures, such as gentle 
wiping of the mouth, frequent turning of the 
patient, etc. were important. Tracheotomy 
did not solve the problem of obstruction. 
Repeated aspirations of inspissated blood, 
mucus, fibrin and pseudomembranes via 
bronchoscope or catheter were required to 
maintain a free airway. Artifical respiration 
was life saving in one case. Oxj’gen adminis- 
tration did not help much, perhaps because 
the available apparatus was limited. Amino- 
phyllin, ephedrine, epinephrine and atropine 
injections were not helpful in relieving 
dyspnea. Many different expectorants were 
used with varying benefit. Opiates were of 
value in relieving pain and barbiturates 
helped relieve restlessness. Inhalations- of 
steam with added benzoin and also mechanical 
humidification of the air were considered of 
great value. Gentle local therapy of the 
oropharynx was important. The value of 
sulfonamide drugs was difficult to estimate; 
It was felt tliat they probably minimized 
the extent of pulmonary’ infection. Follow-up 
studies were carried out four, nine and twenty- 
six months after the fire. Tire most common 
residual symptom was persistent cough. 
This began in some patients a few months 
after disch.argc and was possiblj’ due to 
broncliiectasis. The more severe cases gener- 
ally had more residual s3’mptoms. — Clinical 
and Therapeutic Aspects of the Conflagration 
Injuries to the licspiratory Tract Sustained 
by Victims of The Cocoanul Grove <Diaslcr, 
M. Finland, C. S. Dan'dson tfc S. Mi L-rrenson, 
Medicine, September, 19/, G, 2S: 215. — {A. G. 
Cohen) 

Mikulicz’s Disease and Typical Tuber- 
culosis. — Case report of a 20-ycar-old m.'ile 
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patient presenting a clu-onic h3T3ertrophy of 
both parotid glands with infiltration of the 
neighboring tissues, in association with an 
old bilateral cervical adenopathy. Spleen 
and liver were not enlarged. There was an 
episode of palpebral edema and lacrimation. 
Ophthahnological examination was negative. 
The lacrimal glands • remained uninvolved. 
X-ray examination of the chest and skeleton 
was normal. The tuberculin test was highly 
positive. Histological examination of an 
enlarged cervical lymph node revealed a 
“tuberculoid” process characterized by 
reticulo-endothelial and epithelioid prolifera- 
tion in the absence of caseation and giant-cell 
formation. The similarity of this histological 
picture with sarcoidosis was noted. No 
tubercle bacilli could be demonstrated on 
examination of the slides. Inoculation of 
the biopsy material into a guinea pig gave 
rise on the twenty-fifth day to a small nodule 
at the site of inoculation accompanied by 
regional adenopathy. Both lesions revealed 
a few tubercle bacilli on histological examina- 
tion. The animal showed no visceral lesions. 
Biopsy of the parotid glands was not per- 
formed because of fear of fistula formation. 
The case was interpreted as a possible atypical 
tuberculosis, similar to sarcoidosis. It is 
admitted that the parotid involvement, 
similar to Mikulicz’s disease, may have no 
etiological relation with the cervical ade- 
nopathy. — Bacillose alypique; riliculo- 
endothiliose ganylionnaire cervicale de nature 
luberculeuse au emirs d'une maladie de Miculicz, 
M. Bourgain & H. Laborit, Rev. de la tuberc., 
19U-/,5, 9: S06.—{ V. Lciles) 

Sarcoidosis. — A colored male, aged 20, 
had a painless, nontender, spindle-shaped 
swelling at some joints of three fingers and a 
generalized, firm, shott 5 % nontender lym- 
phadenopathy. Sputum concentrates were 
negative for tubercle bacilli. The serum 
proteins were 7.5 per cent with an albumin- 
globulin ratio of 2:1. The sedimentation 
rate varied from 7 to 13 mm., corrected. The 
tuberculin test was negative. The roentgeno- 
gram .sliowed rarefaction, cystic changes. 


widening of the phalangeal shafts and sub- 
periosteal new bone formation in the involved 
fingers and the right hallux. Discrete 
bilateral enlargement of the hilar nodes and 
exaggerated lung markings were present. 
The roentgen diagnosis was sarcoidosis; this 
was confirmed by biopsy. During the thirty- 
eight days of hospitalization symptoms and 
signs concerning the fingers regressed but 
lymphadenopathy remained. Another pa- 
tient, a white man, aged 26, complained of a 
gradually growing mass in the left supra- 
clavicular region, a cough productive of 
mucoid sputum, anorexia, loss of weight. 
He had large, matted, nontender nodes in 
the left supraclavicular region and similar 
submental, infraclavicular, inguinal and 
femoral nodes. There "were a few transient 
crepitant rdles in the left ape.x. A hard, 
firm spleen was palpable. The sedimentation 
rate was 21 mm. Sputum concentrates were 
negative for acid-fast bacilli on smears and’ 
cultures. Roentgenograms revealed dense 
infiltrations in both lung fields, and large 
masses in both hilar regions. On biopsj', 
sarcoidosis was diagnosed. There was no 
change in the condition of this patient after 
tliree weeks of observation. The protean 
manifestations of sarcoidosis and its^ 
terminology are discussed. Inclusion bodies 
are sometimes found in the giant cells or in 
hyalinized tissue. The lesion progresses to 
fibrosis with hj-alinization. Heavy' coarse 
hyaline fibers encapsulate and eventually 
replace the granulomata. The lesion in- 
volves most frequently the lymph nodes, 
skin, bone marrow of the metacarpals, 
metatarsals and phalanges of hands and 
feet, lungs, spleen and liver; but any organ 
may be involved. The disease may end in 
apparent recovery', remain stationary' or 
terminate in death from frank tuberculosis, 
myocardial Involvement, pulmonary' fibrosis, 
emphysema or cor pulmonale. The tuberculin 
test is negative in 70 per cent. Acid-fast 
bacilli are rarely found. There is often 
eosinophilia and monocy'tosis. The total 
serum proteins arc often elevated because of 
an increase in gamma-globulin. The latter 
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may be increased at the expense of the albumin 
witb the vahie of total protein being normal. 
One of the following clinical pictures presents 
itself: {1) lupus pemio or subcutaneous 
sarcoid with adenopathy, bone and pulmonary 
findings; (£) swelling of the fingers and toes 
with adenopathi"- and with or without pul- 
monary and skin changes; (S) uveoparotid 
fever; {4) Mikulicz’s disease; (5) a cardiac 
picture; (6) any of the above findings with 
minimal symptoms. Roentgenologically, 
there is pulmonarj' or bone involvement or 
both. The lungs may show large bilateral 
shadows at the hila, with or without extension 
into the lung fields or a picture like miliary 
tuberculosis. These manif^tations may re- 
main unchanged for months and years, or 
gradually recede and disappear. The 
phalanges present medullar rarefactions and 
reticulation with irregular enlargement and 
distortion of the bones. The etiology is 
unknown. Most authors believe this is a 
form of noncaseating tuberculosis, the extreme 
representative of the productive reaction in 
tuberculosis. — Sarcoidosis: Report of Two 
Cases, M. Lev & C. L. Hinkle, Bull. U. S. 
Army Med. Dept., November, 1946, 6: 617 . — 
(0. Pinner) 

Lung Cancer in Child. — The authors report 
a case of a primary lung cancer in a girl 9 
years old. Onset was with pain in left 
thigh, worse on w^alking. There was no 
other systemic involvement and X-ray 
examination of the femur was normal. She 
was treated as osteomyelitis with sulph- 
adiazine, and allowed home, to be under 
observation. One month later she was 
readmitted, pain persisting, and without 
other signs or symptoms. Skiagram now 
revealed circumscribed area of atrophy just 
below tlie epiphysial line of the greater 
trochanter. She was watched for a further 
six weeks at the end of which time the pain 
was fairly severe and continuous. X-ray 
examination revealed further bone destruction. 
All other laboratory and clinical work-up 
was essentially normal. Diagnosis of sub- 
acute osteomyelitis of the femur was now 


made and an operation performed. His- 
tological examination of tissue removed- could 
not be identified with certainty, ' but the 
lesion appeared to be neoplastic. An X-ray 
film of chest at this time was considered 
negative. Patient received deep X-ray 
therapy for six weeks with evidence of 
“healing” of lesion. Eight months after 
original admission the patient was readmitted 
complaining of cough, headache and vomiting. 
She was emaciated and breathless. Clinical 
signs of a right-sided pleural effusion were 
found and aspiration revealed a small quantity 
of blood-stained fluid wdthout evidence of 
neoplastic cells. Patient’s condition grad- 
ually worsened and she died eight weeks 
after last admission. Necropsy revealed an 
enlarged mediastinum, displaced to the left. 
The right lung was almost entirely replaced 
by a large mass of necrotic malignant tissue 
arising from the upper main bronchus. The 
tumor had invaded the chest wall and the 
mediastinum. The left lung and the heart, 
apart from displacement, were normal. The 
abdominal viscera were all ' free from' the 
neoplastic process. The upper end of the 
femur w’as replaced by yellowish necrotic 
tissue. Histological e.xamination of the lung 
revealed a primary bronchial anaplastic 
carcinoma. The lesion in the femur was of 
similar histological structure. — Primary 
Lung Cancer in Childhood, A. Dick & H. 
Miller, Brit. M. J., March 16, 1946, 1: S86 . — 
(D. H. Cohen) 

Surgery in Lung Cancer. — Out of 107 cases 
of Iqng carcinoma observed during the period 
from the end of 1943 until Maj"-, 1946, explora- 
tory thoracotomy could be performed in 
only 21 cases. Asymptomatic development 
of many cases of early cancer accounts only 
partially for the late diagnosis; in a series 
of cases the physician who first treated the 
patient was responsible for the delay in the 
diagnosis. A practical and therapeutically 
significant classification of pulmonary car- 
cinoma distinguishes: (a) carcinoma of the 
minor bronchi and (6) carcinoma of the 
major bronchi. In the former, exploratory 
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tlioracotomy is the only reliable diagnostic 
procedure, while in the latter tj-pe the diag- 
nosis can be ascertained by bronchoscopic 
examination. Exploratory thoracotomy is 
contraindicated b3' metastasis in other organs 
or in' distant lymph nodas, bj’ extension of 
the process to the chest wall, bj' the presence 
of vocal cord paralj'sis, Horner syndrome, 
diaphragmatic iiaralj’sis, pleural effusion or 
by poor general condition. Bronchoscopic 
findings indicating extension of the new 
growth in a main bronchus close to its origin 
from the trachea, or enlargement of the 
usually acute angle of the bifurcation of the 
trachea, or rigiditj’ of the tracheobronchial 
tree represent also contraindications to ex- 
ploratory tlmracotom}’. Out of 21 cases of 
thoracotomy there was one case of operative 
deatli due to acute emphysema. Pulmonary 
resection was possible in only 12 cases: 
pneumonectomy in 11 cases and left lower 
lobectomy in one case. Postoperative death 
occurred in 3 cases: in 2 c.ases death was due 
to bronchopleural fistula and putrid empyema; 
in one case bronchopneumonia developed 
and the patient died nine days after the 
operation. In one case of bronchopleural 
fistula continuous aspiration succeeded in 
closing the fistula and a tlu-ee-stage thora- 
coplasty cured the empyema. Nine pa- 
tients survived the operation for periods 
ranging from fifteen days to two years. In 
one case of survival signs of cerebral metastasis 
were noted one year and eight months after 
the operation. — Nvestra experiencia cn el 
tratamiento ouinirgico del cancer de pvlmon, 
0. J. Carnes, A. Cesanelli & F. E. Tricerri, 
Prensa mid. argent., August, 1946, 33: 1681 . — 
(L. Molnar) 

Lung Tumor. — report is given of a 
clinical-pathological conference of the Tumor 
Board at the Walter Reed General Hospital. 
Participating in the discussion were D. B. 
Effler, R. F. Bunch, V. H. Cornell, H. W. 
Jones, M. M. Greenfield and F. E. Hanailton. 
A case of lung tumor in a 52-year-old white 
warrant oflScer was presented. On a routine 
X-ray examination a lesion of the lower 


lobe of the left lung was detected. Neither 
symptoms nor physical signs were present. 
The corrected sedimentation rate was 26. 
The coccidiodin tests were negative. The 
tuberculin test was positive. Smears, cultures 
and guinea pig inoculations of gastric 
washings were negative for tubercle bacilli. 
Rocnfgenologically, there was a well-defined 
but not sharply demarcated lesion in the 
mid-portion of the left lower lobe, 22 mm. in 
diameter. A moderate increase in the size- 
of the shadow and in its density was observed 
witliin the last two weeks. Exploratory 
thoracotomy was recommended and patient 
was transferred to the Thoracic Surgery 
Section. The most likelj' diagnosis was 
tuberculoma of the lung but, with due con- 
sideration of the patient’s app.arent familial 
tendency to mab’gnancy, a primary broncho- 
genic carcinoma or a solitary' metastasis was 
not ruled out. A lobectomy was done. The 
pathological examination of the excised lobe 
showed a soft, fleshy nodule, 2.4 by 1.5 cm., 
with broadly serrated borders and a soft 
homogeneous centre, necrotic rather than 
caseous. No tumor was found in two small 
lyunph nodes at the hilum, and no extension 
of the tumor beyond its edge was seen when 
the bronchi w'ere opened. The microscopical 
picture is described in detail. The path- 
ological diagnosis was adenocarcinoma, prob- 
ably primary in lung, compatible ndth 
“alveolar carcinoma.” Despite this classifi- 
cation the possibility of a metastatic lesion 
from the prostate, genito-urinary' or biliary 
tract should be ruled out by further study. 
The cellular structure resembled so-called 
adenomatosis of the lung, a disease similar 
to the jaagsiekte of animals in wliich it is 
thought to be due to a transmissible virus. 
Based on hypothesis rather than statistics, 
the opinion was expressed that a bronchogenic 
tumor would be best treated by lobectomy. 
The purpose of the operation is the removal 
of as much tissue as possible between the 
tumor and the hilum, since the most common 
extension of the tumor is toward the medias- 
tinum. Total pneumectomy would not seem 
to increase the protection of the patient. 
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It was emphasized that the Surgical Service 
does not advocate lobectomy for all un- 
diagnosed lesions detectable only by X-ray 
exanunation; but if location and X-ray 
appearance are compatible with a malignancy, 
radical excision beyond any reasonable area 
of metastatic extension is advocated. — 
A Case of Lung Tumor, (not signed), Bull. 
U. S. Army Med. Dept., December, 1946, 6: 
701. — (0. Pinner) 

Multiple Pulmonary Hemangiomata. — Be- 
cause of the increasing interest in the accurate 
diagnosis of intrathoracic lesions and more 
successful thoracic surger 3 % a ciise of pul- 
monary hemangioma is reported, and the 7 
cases previously reported in the literature 
re\'iewed. This rare condition, first reported 
by Bodes, consists of a knot of blood vessels 
connected bj' feeder vessels having both 
arterial and venous circulations; this acts 
as a shimt resulting in anoxemia. The 
patient reported was a young man, apparently 
well e.xcept for a polj'cythemia and the signs 
and symptoms referable to it including 
cj^anosis, clubbing of the fingers, headache, 
ease of fatigue and slight d 3 'spnea on exertion. 
There was also a peculiar murmur heard in 
the fourth interspace 5 cm. to the left of the 
mid-line and a small telangiectasis behind 
one ear. The S 3 Tnptoms were of three years’ 
duration and there was no exposure to aniline 
d 3 'es or heavy metals. The findings were 
not characteristic of a poIyc 3 'themia vera. 
Fluoroscopy revealed no abnormality and 
electrocardiographic examination did not 
show signs of cardiac impairment due to 
pulmonary disease. Pulmonar 3 '' heman- 
gioma was suspected. An X-ray film re- 
vealed a fairl 3 ' discrete opacity, 2 cm. in 
diameter, in the mid-portion of the right 
lung at the level of the eighth rib posteriorly 
and a poorly defined opacity in the seventh 
posterior interspace in the mid-portion of 
the left lung, interpreted at first as thrombotic 
vessels secondary’ to polycythemia. Lamin- 
ography revealed dilated pulmonary vessels 
extending from the hilar region and the masses 
in the lung field showed an irregular worm-like 


configuration continuous with the feeder 
vessels. All cases reported in the litera,ture 
have been young adults having dyspnea, 
clubbing, cyanosis and polycythemia. In 
3 of the 7 cases the hemangiomata were 
multiple. The prognosis is grave. Surgery 
is probably the method of choice. — Multiple 
Pulmonary Hemangiomata, P. D. Makler & 
D. Zion, Am. J. M. Sc., March, 1946, 211: 
261.— iG. F. Mitchell) 

Pleural Mesothelioma. — ^The case of a 
35-3^ear-old woman is presented in detail. 
In vivo, no definite diagnosis could be made, 
although primar 3 ' endothelioma of the.pleura 
was listed among the possibilities. The prom- 
inent symiptom was pain in the chest 
which liad been present for two years before 
the patient first consulted a physician and 
wliich was at first attributed to a fall suffered 
two years previously. Cough and dyspnea 
were also complained of. An X-ray film of 
the chest showed what appeared to be a 
serofibrinous pleurisy on one side. Fifteen 
months later bone metastases were found in a 
rib and in the pelvis. The patient was 
given palliative radiotherapy, but failed to 
respond and died approximately three years 
after the onset of symptoms. A diagnosis of 
primary pleural mesothelioma was made at 
autopsy. The clinical diagnosis of this rare 
tumor is quite difficult, since the symptoms 
(chest pain, cough, dyspnea) are not char- 
acteristic and the demonstration of tumor 
cells often fails. Pleural effusion, varying 
from thin, serous to grossly hemorrhagic 
fluid, is nearly always present; on thoraco- 
centesis one may feel the needle penetrating 
the tumor-thickened pleura. Metastases 
usually occur by direct extension to the ad- 
jacent structures. The histological origin of 
the tumor is a moot question. Pleural 
endothelium, endothelial cells of the sub- 
pleural l 3 miphatics, aberrant nests of lung 
epithelium are favored by various authors; 
others believe that pleural cancer is always 
secondary to tumors originating elsewhere, 
for example, in the bronchi. The radio- 
sensitivity of pleural mesothelioma is doubtful 
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nt l>cst. — Primary Mesothelioma (Endo- 
thelioma) of the Pleura: Case Report, A. D. 
Piatt, Am. J. Roentgenol., Febniary, 1946, 
SS: 17S. — (P. Loierj) 

Hodgkin's Disease and Lymphosarcoma. — 
It is pointed out that each tj^je of body* cell 
has a specific range of radiosensitivity. A 
classification in the order of sensitivity to 
irradi.ation is presented as follows: (/) 
IjTnphoid eells, (2) polyraorplionuclears, 
leucocytes and eosinophils, (S) epithelial 
cells, (4) endothelial cells, (5) connective 
tissue cells. The more active the cell from 
a metabolic point of •idew, the more radio- 
sensitive. Sensitiveness of tumor cells cor- 
responds closely to that of the cells from 
which the tumor is chiefly derived. This 
fact can be of great help in the differential 
diagnosis of intrathoracic tumors. Exposure 
to roentgen rays almost always differentiates 
between Hodgkin’s or lymphosarcoma and 
an aneurysm of the aorta, between lympho- 
blastomata and bronchogenic carcinoma, 
teratoma or a desmoid tumor or tuberculous 
adenitis. Hodgkin's disease and Ijunpho- 
blastoma often begin in the cervical nodes, 
nasopharynx or tonsil, but an equal percentage 
begin in retro-abdominal nodes. Usually 
mediastinal involvement is secondary to 
lymph node involvement elsewhere. Accu- 
rate differentiation of mediastinal Hodgkin’s 
or lymphosarcoma from other tumors is not 
possible, by X-ray alone. Upper mediastinal 
nodes are affected more frequently than those 
in the lower thorax. Usually the enlarging 
nodes project laterally, but only large or 
numerous nodes will project beyond the 
composite shadow. Yet smaller nodes may 
cause cough, shoulder pain, etc. All tjqjes 
of involvement respond well to radiation. 
Occasionally when involved nodes are high 
in the mediastinum, in addition to dyspnea 
with or without dysphagia there may occur a 
brassy -cough, hoarseness due to recurrent 
laryngeal nerve involvement, puflaness and 
cyanosis of the neck and face and prominence 
of superficial veins. For some obscure reason, 
lymph nodes causing this picture do not 


respond so effectively nor so rapidly to treat- 
ment as affected nodes lower in the medias- 
tinum. Chest, shoulder, or upper e.xtremity 
pain m.ay be due to pressure on or actual 
infiltration of the brachial plexus. Pleural 
effusion may be caused by obstruction of the 
inferior vena cava by lymphadenopath)' in 
the lower mediastinum or to infiltration of the 
pleura. Buck}' films may reveal retrocardiac 
nodes. Irradiation does not produce pro- 
longed improvement in this relatively late 
stage. Rarely parenchjTnal infiltration of 
the lung will produce a miliary appearance 
or that of falling wet snow. Treatment 
may produce pronounced improvement as 
the invasion is that of Ij'raphoid cells at the 
junctions of the smaller branches of the 
bronchi. When Hodgkin’s or lymphosarcoma 
arc suspected, therapy may be axpected to 
shrink from 30 to 100 per cent of the tumor 
within three to four weeks after a well- 
planned course of treatment. In relatively 
acute lymphoblastoma, the time interval 
between apparent onset and death varies 
from six months to three years, but the 
majority have a relatively subacute form in 
which disease process extends from three 
to six years. — Roentgen Treatment for 
Hodgkin's Disease and Lymphosarcoma of 
the Chest, A. U. DesJardins, Dis. of Chest, 
November-December, 1945, 11: 565. — (K. R. 
Boucot) 

Neurogenic Tumors. — ^In the years since 
Pancoast first described the s 3 'ndrome of 
superior pulmonary sulcus tumor, it has 
become evident that the entity of pulmonary 
apex associated with rib or vertebral destruc- 
tion, pain around the shoulder and down the 
arm, and Horner’s S 3 mdrome are produced by 
a variety of malignant neoplasms most of 
which are primary carcinomata of the apex 
of the lung. This interest has overshadowed 
to some extent the fact that growths of a 
benign natme, mostly neurogenic in origin, 
show a tendency to develop in this same 
location. These have been described as 
mediastinal in origin since they are prone 
to originate from intercostal nervra close to 
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the Fpinf! or from priravertobral ganglionic ■. 
chains, .in the pt^stcrior mwlinstinum. A? 
the tumor enlarges it protrudes into the lung 
field and its chief clinical and roentgenological 
manifestations may lie pulmonarj* rather 
than mcaliastinnl. The incidence of all 
l>cuign intrnthorncie tumors is low. In 
Blades' stndew there were 233 c.a.ces of teratoid 
tumors, all but 3 of which originated in the 
anterior inetiiastinum. The next mo.st fre- 
quent tumors were tho.'o of the neurogenic 
group of which there were 135 reported 
eases, the majority arising in the posterior 
mcKliastiminv or along its margins. All the 
remaining types were rare — 32 fibromata, 
14 tumors arising from bone or cartilage, 15 
cNTts, 34 lijiomata, 5 xanthomata. Clinically, 
neurofibromata tend to develop to considcr- 
.ablc sire without significant symptoms until 
there ensues encroachment upon or displace- 
ment of some vital structure. Discovery is 
often accidental on routine X-ray e.xaminn- 
tion. "Wlicn tlicsc tumors are limited to the 
apex, in contrast to malign.ont tumors, 
occurrence of Horner’s Is rare .as is pain 
radiating down the arm. Lateral, oblique 
and stereoscopic films show .small tumors 
to be located posteriorly and in close asso- 
ciation with the ribs and spine. No bone 
destruction is eaddent though pressure erosion 
of one or more ribs may be present. In 
contradistinction to malignancies of the 
pulmonarj' apices, the outstanding sjanptoms 
are due to irritation or dam.age of the upper 
intercostal ncia'cs, brachial ple.xus and 
thoraco-ceiadcal sjunpathotic ganglionic chain. 
Substcrnal thjToids, aneurysms, thjToid and 
thj-mre tumors, neoplasms of the paratracheal 
or anterior mediastinal nodes must be differ- 
entiated. Surgerj' is indicated even though 
the tumor is small and asjTnptomatic because 
of the inherent tendency to malignant de- 
generations, the probability of increase in 
size with consequent increased surgical diffi- 
culties, and the possibility of mistaken 
diagnosis. Two cases are reported in which 
operative removal of the tumor revealed the 
diagnosis of neurofibroma in one, neuro- 
fibrosarcoma of low grade malignancj' in the 


other. Two other eases are presented that 
h.ave been under ob.scrvation for periods of 
.six and seven years, respectively, but in whom 
there is no hi.stoIogical proof of diagnosis. — 
Ttmors at the Pulmonary Apex, L. IF. Paul, 
Dia. o/ C/ifst, Novembcr-Dcccmhcr, 19/, 5, 11: 
6/,S. — (/v. R. Boucol) 

Lung In Tuberous Sclerosis. — Tuberous 
sclerosis is a hcrcditaiy and congenital 
dl.-^ea-se, due to a di-cturbance in the develop- 
ment of the mcscnchjTiial tissue. It mani- 
fest.s itself in cbildliood or youth and is 
fatal at a fairly carlj' age. All kinds of 
fibromatous skin tumors occur; adcnomala 
schaeca and subungual fibromata arc thought 
to be pathognomonic. A motley collection 
of tumors may occur in various organs, such 
as he.srt, liver, spleen, kidnej’s, eyeground, 
(pli.olcoma) .and, above all, in the brain. 
They consist of embryonal cells of muscular, 
adipose, connective or vascular tissue. The 
adenomata sehaeea are nowndaj*s regarded as 
naefi n*ith partly embryonic cellular form 
and some arc pure angiomata. The angio- 
matous component is often conspicuous also 
in other tumors. No clianges were noticed 
in the lung until one of the authors, G. Berg 
(193S), and G. Berg and G. Vej'Iens (1939) 
published a pertinent case nith simultaneous 
cyst-like pulmonary changes. An investiga- 
tion of this patient’s family was carried out 
by Berg in 1938 to 1940. A woman, 30 
years old, became acutelj’ ill with a spon- 
taneous pneumothorax which relapsed several 
times during the subsequent years. The 
onl 3 ' s 3 Tnptom was increasing d 3 ’spnea; she 
died from asph 3 'xia more than two 3 ’ears 
after the onset of her s 3 ’mptoms. The first 
roentgenogram revealed a total left-sided 
pneumothorax and two bean-sized subpleural 
translucencies, interpreted as emph 3 *Eematous 
bullae; in the right lung there was a delicate 
net-like pattern caused by smaller round 
translucencies. Shortly before death a similar 
pattern with translucencies was seen in both 
lungs. At autops 3 ', both lungs were dotted 
with evenly distributed small bullae; the 
cut-surface resembled a sponge and showed 
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(hftl t!»c Ump (i«juc wns intcrspcrfod wjlh 
mnll cnviticfl rmbrcidwi in n flnrk, firm 
(Lwic. Microycopirnlly, tlio wnlls of thcfo 
cysta had no rpithclial covering nnd con«i*led 
of connective tisane nn<i hlood vessels; hnt 
the most prominent element was smooth 
muscle tissue hn%-ing the unmistaknhle chnr- 
ncter of tumor tissue of embryonic type, 
Tlicre were also tumorous changes, for 
instance in the brain, spleen and kidnc}’.®, 
similar to those in tuberous sclerosis. The 
younger sister, then 20 ye.ars old, )i.ad 
adrnomnla nehacen, subungual fibromata and a 
slight, limited .sclerosis in the cranium. The 
roentgenogram .sliowod a fine net throughout 
both lung fields, due to numerous, closely 
rehated emphy.'emntou.s blcb.s. Fifteen 
months later a graduallj* incrc.osing dyspnea 
developed; a wart-like tumor was found in 
the right ej’e-ground; a tumor in the recto- 
vaginal wall was extirpateel nnd diagnosed ns 
a myoma rich in vessels of embryonic char- 
acter. The patient died after a period of 
tlirce nnd a half years of observation wliich, 
on one occasion, revealed a small spont.aneous 
pneumothorax but never other essential 
changes in the lung. The autopsy showed, 
beside the neoplastic changes in the skin, 
kidneys, cerebrum, that the lungs were dotted 
with cj’sts. Microscopically, the alveoli were 
mostly filled with blood and liemosidcrin- 
laden cells. The transformation of the lung 
tissue consisted principally of (J) a fibrous 
enduration, rich in vessels, in a partly angio- 
matous formation, (S) an extensive, angio- 
myomatous formation, not localized in distinct 
foci or nodes and (S) a large number of o'stoid 
formations. (These three changes are de- 
scribed in detail) In a younger brother, 
28 years old, a few symptoms of tuberous 
sclerosis, but no pulmonary changes, were 
detected, and one of his children had 
adenomata sebacca. Examination of his two 
older children, as well as of his youngest 
brother, gave negative results. Roentgeno- 
grams of the lungs of the father and his 
oldest son were normal. The authors "are 
of the opinion that the pulmonary changes 
constitute a part phenomenon of the blasto- 


malosi.'! which occur? in cases of tuberous 
sclerosis of the brain.” They .stress "the 
grc.at abundance of embryonal and m-nlforracd 
vessels . . . whicli indic.ntfts a certain connec- 
tion between Morbuf Ilecklinghatiecn, tuberous 
sclerosis nnd hcmangiomato.sls ." — Pulmonarj 
Alhrations in Tuberous Sclerosis, G. Berg & 
A. NordcnskjOld, Acta mcd. Scandinar., lOJ^O, 
}2S:J,2S.—iO. Pinner) 

Injury of Thoracic Duct. — It h.o? been shown 
both clinically and e.xpcrimenfally that the 
thoracic duct can bo ligated without untoward 
result. Collateral circulation apparently de- 
velop.s quickly so that no .>:ignific.snt nse of 
prcs.cure in the lymphatic sj^tem develops. 
Injury to the thoracic duct which is unrecog- 
nized and permits the continuous io.ss of chyle 
from the body, either cxtcrn.ally or into the 
pleural c.anty, carries a high mort.'dity. De- 
hydration nnd inanition are common under 
the circumst.anccs, .as it has been .shown that 
h'mph flow in the thoracic duct ranges from 60 
to 190 cc. per liour. Chylothorax due to in- 
jury of the tlioracic duct is rare. Only 62 
c.ases linve been reported, including the one 
here published. If the tlioracic duct is in- 
jured low in the chest, right chylothorax may 
result, but if the injury is higher up, or in the 
the neck, left chylothorax occurs, due to the 
crossing over of the duct from right to left in 
the upper chest. The present case is that of 
an officer who was wounded by a bullet which 
entered the upper back and left the body just 
above the left clavicle. He liad a heraopneu- 
mothornx on admission and he had to bo aspi- 
rated twice daily to relieve respirator5'distress. 
After a few da3's the fluid became less bloody 
and the characteristic milk}’’ nature of the 
fluid was first noted. Because of the patient’s 
obvious downliill course, operation was de- 
cided upon. E.xposure of the structures at 
the root of the left neck demonstrated the tear 
in the pleura and the severed end of tho tho- 
racic duct. Following ligation of this the pa- 
tient made a remarkable recovery. It is well 
to remember to be on the look-out for the 
thoracic duct in operations on the neck during 
dissection for malignancy, or when a Smith- 
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wick operation for hj-pertension is performed 
on the right side of the thorax . — Injuries of 
ihc Thoracic Duel, E. H. Loc, Arch. Surg., 
Oclobcr, 191,6, S3: 4^/6 . — {//. Marais) 

Chylothorax. — ^This is .a r.aro entity. There 
are only meager dat.n available. These sug- 
gest th.at the prognosis in the acquired type is 
better than that in the congenital t jqx;. Tliere 
is no record of successful surgical correction of 
chylothorax in infancy. A c.ase report is pre- 
sented of an S-wcek-old white girl with a 
history of inegular breathing for one week be- 
fore admission. Four days before admission 
while being fetl, it w.as noted tlmt she w.as in 
distress and ^vas breathing with difliculty. 
There was rapid respiration, wheezing and 
retraction of the upper abdomen and supra- 
sternal areas. Her color was good and she had 
no fever. Tiie following day, clinical and 
roentgenological c.xaminations revealed fluid 
in the right chest. Tiioracoccntcsis revealed 
milky fluid. On hospital admission she was 
apparently normal except for rapid, somewhat 
labored breathing. A flat percussion note was 
present on the right, both anteriorly and pos- 
teriorly, with a sliift of the heart to the left. 
The respiratory rate was GO per minute. Re- 
peated thoracocenteses were necessary. The 
fluid was sterile. Specific graxnty ranged be- 
tween 1.008 and 1.130. Cholesterol on one 
occ.asion w.as 102 rag. per cent, total fat 1,435 
mg., protein 3.274 g., and 2,245 cc. chyle were 
removed before the fistula closed. The course 
was afebrile throughout. The white count 
ranged between 4,900 and 8,000 with a normal 
differential. Sulfadiazine was given pro- 
phylacticaliya Cessation of leakage of chyle 
into the tlioracic ca^'ity was coincidental with 
onset of mild diarrhea. Yater places non- 
traumatic chylothorax as more frequent in 
occurrence than traumatic. Neoplasm and 
inflammatory' lymph nodes, including tuber- 
culosis, constitute the commonest causes of 
nontraumatic chylothorax. An excess over 
calculated normal food requirement is advis- 
able. Of 13 cases of acquired chylothorax, 
healing occurred in more than 60 per cent.— 
Spontaneous Chylothorax in Infancy: Progno- 


sis and Management, E. 11. TFoteon <fc L. F. 
Foster, Am. J. Dis. Child., July, 1946, 72: 
S9. — (K.R.Eoucol) 

Hemorrhagic Pleurisy and Leukemia. — 
Case history of a 17-year-old patient with pul- 
monary tuberculosis of the left lower lobe 
treated with pneumothorax of four years’ 
duration after which time a hemorrhagic ef- 
fusion appeared in the pneumothorax space. 
Blood count revealed findings indicative of 
myelogenous leukemia. Bleeding and coagu- 
lation time were normal. Enlargement of 
liver and spleen appeared several months later. 
It is thought that the hemorrhagic effusion in 
this case is due to leukemia. The occurrence 
of left pleurisy in leukemia is usually attribu- 
ted to perisplenitis and its e.xtension into the 
surrounding structures. However, in the 
present case there was no demonstrable en- 
largement of the spleen at the time when pleu- 
ral effusion occurred . — Plairisiehbnorrhagique 
dans un pnamolhorax, signe rh'ilatair d’une 
kuc^mic myfloide insidicuse jusque-la m6con- 
nuc, IT. Jullicn & J. L. Jvllien, Rev. de la 
luhcTC., 1944-45, 9: S8S.—i V. Lcilcs) 

Typhoid Empyema. — ^Empyema is one of 
the rarest complications of ty’phoid fever. 
The authors report the case of a 12-year-old 
. white girl admitted to Children’s Free Hos- 
pital, Louisville, Kentucky, on June 24, 1942. 
Onset of illness was twenty-four days prior to 
admission with weakness and fainting. The 
following day chills, fever, and vomiting de- 
veloped and persisted until admission. Two 
weeks following the onset, stools became diar- 
rheal and three days before admission con- 
tained blood. Four days before admission 
there was severe pain accompanied by hemop- 
tysis. Shortly’ before admission the patient 
and her family had been visiting in the “moun- 
tains.” Physical examination revealed an 
acutely ill cliild crying with pain in the right 
chest. There was a definite lag on the right 
with impairment to percussion posteriorly, 
especially below the level of the second rib. 
Breath sounds were diminished and tactile 
fremitus was absent in this area. Mild ab- 
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dominni distension was present and the tem- 
perature was 102.4° F., pulse 112, respirations 
SO, red cells 5,010,000 with 97.4 per cent of 
hemoglobin, wliite cells 17,200 with 57 per 
cent polynuclenrs, 27 per cent IjTnphocytes, 2 
per cent monocytes, 14 per cent stab forms. 
Albumin one-plus and 5 to 15 white cells per 
field. Chest X-ray film revealed homo- 
geneous density in the base of the right lung. 
Aspiration yielded a small amount of thick 
bloody material from which B. tuphosum was 
isolated. On June 2G and 29, blood scrum 
agglutinated B. tijphostm in dilution of 
1 :12S0, but cultures of whole blood were nega- 
tive for the organism. High caloric and high 
\'itamin fluid diet were given, supplemented 
by infusions of de.xtrose and isotonic sodium 
chloride solution. Hemoptysis and vomiting 
continued. Fever was continuous, at times 
to 105° F. Despite repeated transfusions, bj’ 
Julj' Ist the red cell count was 3,350,000 with 
70 per cent hemoglobin. Urine culture at this 
time was positive. Stool cultures became 
positive. On July 3rd, stool, sputum and 
fluid aspirated from chest all contained B. 
typhosiim. Blood culture was negative. On 
July 6, 250 cc. of purulent, gaseous, chocolate- 
colored material with a fecal odor were ob- 
tained by thoracocentesis. Tlie aspiration 
was terminated because of persistent cough. 
The organism was obtained on culture of the 
pleural fluid. On July Sth, 500 cc. pleural 
fluid were aspirated, but again termination of 
the procedure was necessitated because of per- 
sistent cough. On July 10th, 350 cc. more 
were aspirated; because of persistent accumu- 
lation of fluid, open drainage was done, 500 cc. 
being obtained at the time of operation. A 
bronchopleural fistula was demonstrated at the 
time of operation. A soft rubber catheter 
was inserted. Postoperative course was 
stormy with gradual improvement. Patient 
became afebrile and has remained well 
since . — Typhoid Empyema: Report of a Case 
with Recovery, E. P. Scott <£ J. TF. Bruce, 
Am. J. Dis. Child., March, 1946, 71: 277. 
— (X. R. Boucot) 


Hiatus Hernia. — ^A progrcssi^'e herniation 
of the greater part of the stomach tluough the 
hiatus may lead to g.astric toIvuIus, manifested 
clinically by phenomena of mediiistinal com- 
pression and/or by occlusion of the pylorus 
and circulatory disturbances of the stomach. 
This type of hiatus liernia is not included in 
cither of the best known cl.ossifications (Aker- 
lund and Harrington). Considering this ^ri- 
etj', the follom'ng classification is suggested: 
(/) thoracic stomach, due to shortness of the 
esophagus; (2) true hiatus hernia nnth pene- 
tration of the fundus through the hiatus, while 
the cardia remains in normal position; (S) the 
sm.all liiatus hernia, corresponding to Har- 
rington’s hiatus insufficiency; (4) hiatus hernia 
with normal esophagus and elevation of the 
cardia; and finally (5) hiatus hernia with gas- 
tric vohnilus, which may be considered as the 
most advanced stage of the true liiatus hernia. 
— Las hernias del hiato csofagico del diafragrna: 
Su classificalion, R. C. Ferrari, Prensa mid. 
argent., August, 1946, 33: loS6. — (L. Molnar) 

Dlaphragmltis. — Hedblom’s syndrome is de- 
fined ns acute primary myositis of the dia- 
phragm manifested clim'callj’’ by ponopnea 
(pain on inspiration) on affected side, limita- 
tion of mobility of lower chest wall and ten- 
dency to flaring out of costal margin ndth each 
inspiration. There may be pain in the upper 
abdominal quadrant or in the homolateral 
shoulder. Roentgen picture reveals a ten- 
denej^ of the involved diaplmagm to rise and to 
have limited or absent mobility. Mobih'ty 
may be resumed, but flattening remains. 
Diaphragmatic pleuris}^ due to inTOlvement 
of the pleura or lung or to subphrenic peri- 
toneal irritation are described as second.ary 
“diaphragmitis” in contradistinction to Hed- 
blom’s sjmdrome which is primar}' in the 
muscle fibers with extension to the pleura 
above and to the subphrenic area below. The 
author has collected 42 cases in his own prac- 
tice. Diagnoses, in some instances, had been 
made as diaphragmatic pleurisy, b.asal pneu- 
monia, acute cholecystitis or acute appendici- 
tis. live case reports with roentgenograms 
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are presented. There is .ncutc inflammation 
in the muscle .and it may be. limited to the 
muscle bundles or may e.xtcnd to the .•^erous 
surfaces. Ac\itc c.ascs may be characterized 
by a sudden onset with pain on the involved 
side wliicb is localized over the costal margin 
and ipsolatcr.vl shoulder. Cough may or may 
not be present. — Acu/c Primary Diaphragmi- 
lis (^Hcdbhm's Syndrome) M. Joannidcs, Dis. 
of Ckcst, MarcJi-April, 1946, 12: S9.—{K. It. 
Boitcot) 

MediasUnal Emphysema. — Mediastinal em- 
physema m.ay occur following chest and 
neck tmuma, surgical procedures on the neck 
and thorax, positive pressure anesthesia and 
pneumothonax. It may also occur in the 
course of any pulmonary infection which is 
accompanied by severe coughing spells. Re- 
cently, attention has been called to the spon- 
tjineous occurrence of this clinic.al picture. 
The spontaneous and secondary types differ 
little in their clinical manifestations; the latter 
are more .apt to result in severe .symptoms. 
Pneumothor.ax is frequently associated with 
medi.astinal cmphj’scma; the pneumothorax is 
usually small and occurs over the apex of the 
lung. Mcdi.astinal emphysema m.ay be the 
precursor of spontaneous pneumothorax in a 
consider.ablc proportion of eases. The pri- 
mary’ source of air in mediastinal emphysema 
is a ruptured alveolus. The air can then 
spread in two directions: to the periphery of 
the lung with formation of emphysematous 
blebs and a pneumothorax; or subpleural air 
may dissect back to the hilum and then into 
the mediastinum. Air from a ruptured alveo- 
lus can also move along the perivascular 
sheaths to tlie mediastinum. Alediastinal air 
may spread upward producing subcutaneous 
emphysema; it may also dissect downward 
retroperitoneally as far as the scrotum. This 
air may be under sufficient pressure to collapse 
the pulmonary and systemic veins. The two 
outstanding clinical features are chest pain and 
a characteristic sound synchronous with the 
heart beat. The pain is usually first noted in 
the left upper or mid-chest; subsequently, it 


may become substcrnal and radiate in various 
directions, closely simulating anginal pain. 
The pain is aggr.avaterl by motion and breath- 
ing. The bizarre sounds heard over the pre- 
cordium arc diagnostic and may come on a 
short time after the onset of the pain. These 
sounds arc caused by the heart contracting 
against bubbles of air and have been variously 
described .a.s clicking, crackling and crunching. 
They vary with respiration and the position of 
the patient. After several hours the sounds 
m.ay disappear entirely. Within twenty-four 
hours, subcutaneous emphysema may appear. 
Chest X-ray films may rcvc.al a thin line of 
air parallel to the eardinc border on either side. 
Electrocardiograms, blood counts and sedi- 
mentation rates are usuallj’ within normal 
limits. Acute pericarditis and acute coronary 
occlusion arc the main differential problems. 
Electrocardiographic changes, fever and leuco- 
cytosis will usually serve to differentiate these 
two conditions from mediastinal emphj’sema. 
The pain in coronary occlusion is usually not 
affected by respiration. Treatment of medias- 
tinal emphysema consists of bed-rest, anal- 
gesics and sedatives. Bed-rest of several 
weeks’ duration is especially important since 
there is a definite tendency to recurrence. In 
severe cases, with subcutaneous emphysema 
and signs of mediastinal obstruction, surgical 
incision and direct aspiration of air may be 
required. Acute cellulitis of the mediastinum 
is a potential complication and prophylactic 
chemotherapy is advisable particularly in the 
presence of a respiratory infection. Seven 
case histories are detailed. In one, the medias- 
tinal emphysema was associated with bron- 
chial asthma; 6 were of the spontaneous tj’pe. 
In 5 patients, the condition recurred. All 6 
spontaneous cases developed an associated 
pneumothorax. — Acute Mediastinal Emphy- 
sema, B. M. Schwarz, G. H. Mdlroy dt H. H. 
Warren, Ann. Int. Med., October, 1946, 2S: 
66S. — {H. R. Nayer) 

Mediastinal Cysts. — Since 1870 when von 
Wyss first reported a mediastinal cyst lined 
with primitive esophageal mucosa, 74 cases of 



26 


ABSTRACTS 


intrathoracic cysts of foregut origin have been 
reported in the literature. Of tlicse, 35 were 
lined with epithelium derived from primitive 
foregut in the region of the lung bud or from 
the lung bud itself, 12 with primitive esopha- 
geal epithelium, 15 with gastric mucosa, 4 with 
ntestinal mucosa and 8 with mucosa of mixed 
types. A 9-day-old white boy was transferred 
from the nursery because of several attacks of 
dyspnea, tachypnea and cyanosis during the 
previous two days. The infant nursed poorly 
and failed to gain weight. He was placed 
in an oxygen tent. Cj'anosis and dyspnea de- 
veloped on removal from the tent. Three 
days after transfer, massive atelect.Tsis with 
obstructive emphysema at the bases was noted 
roentgenologically. Dyspnea and cyanosis 
recurred despite oxygen therapj*. The inf.ant 
died seven days after transfer. Autopsy re- 
vealed a completely atelectatic left lung, the 
thoracic caxity being h.alf-filled by a tense, 
cj'stic oval mass containing clear straw-colored 
watery fluid. Section of the cyst wall re- 
vealed in one area mucosa resembling that of 
the intestine; in another area the mucosa re- 
sembled that of the stomach. Theories re- 
garding embryological origin are presented, the 
authors outlining their own conxiction that all 
these cysts are derived from the foregut at or 
near the region of the lung buds where gastro- 
intestinal and respiratory tract constituents 
are rapidly developing in close proximity. 
Pinching off of single cells or similar or dis- 
similar cells takes place. The descent of the 
pericardium and the natural lengthening of the 
gastrointestinal tract and the growth and de- 
velopment of the respiratory tract are partly 
responsible for the migration and final position 
of these cells. In eosphageal cysts separation 
of cells probably occurs at a more advanced 
stage; hence, migration is not so pronounced 
and the cysts often develop within the wall of 
the esophagus itself. Separation of cells 
forming bronchogenic cysts may occur early 
or late. Grossly all these cysts resemble each 
other. Classification depends on the his- 
tological character of lining mucosa and wall. 
Thirty-five cases of bronchogenic mediastinal 
cysts have been reported. There were 39 


cases of eosphageal, gastric, enteric and mixed 
mediastinal cysts. Eighteen of these 39 cases 
were found to have other congenital anomalies. 
The symptoms of mediastinal cysts of primi- 
tive foregut origin are primarily the results of 
mechanical pressure on adjoining structures. 
They ma}' be present at birth or shortly there- 
after. However, especially in esophageal 
cysts, they may not appear for years, if at all. 
Commonest sj’mptoms are dj'spnea, cyanosis, 
and cough appe.aring soon after birth and may 
be intermittent. Roentgenologiciil examina- 
tion may fail to outline the ej'sts. In such in- 
stances, aspiration of the cyst and introduc- 
tion of a radiopaque substance should be 
attempted. Treatment is alwjiys surgery. — 
Congenital Mediastinal Cysts of Foregut Origin, 
J. L. Olcnik <t J. TF. Tandainick, Am. J. Dts. 
Child., May, IBJ/G, 71: 4G6. — (K. R. Boucot) 

Treatment of Suppurative Medlastinltls. — 
This condition has been, until recent years, a 
disease accompanied by a high mortality rate. 
Author reports 7 cases with 7 recoveries. The 
sjunptoms of acute suppurative mediastinitis 
develop within one to six hours of an esopha- 
geal injury. The earliest sjunplom in all cases 
was pain on swallowing, and was noticed in 
some degree from the first fluids taken after 
injury. Physical signs observed in the cer- 
vical region were tenderness, fulness and 
edema along the sternomastoid muscle. 
Those with lower esophageal leakage had epi- 
gastric tenderness and spasm. All cases 
showed a rapid temperature elevation and in- 
creased leucocyte count from 13,000 to 31,000 
within twentj'-four hours. A transient but 
treacherous improvement may induce in the 
physician a dangerous impression that re- 
cov'erj' has begun. Any patient suspected of 
having suffered an esophageal perforation 
should be examined promptly by X-ray. It 
is imperative that the diagnosis be confirmed 
or excluded promptly. If a perforation is 
present it may be demonstrated b}’’ e.xtravasa- 
tion of the barium mixture and immediate 
drainage must be instituted. In treatment 
the primary requirement is the prompt ^tab- 
lishment of dependent drainage and.gastros- 
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tomy. The site of drainage is determined by 
the level of the esophageal perforation and the 
location of the mediastinal abscess. In all 
cases the infection was found to extend into 
tlie upper thorax. In each of these cases the 
mediastinal abscess was packed loosclj- with 
drj’ g,nuze. One csitheter was placed for con- 
stant drip of penicillin or sulfanilamide solu- 
tion. Another catheter was placed on suction 
with its inner end within the wound in the 
chest wall. All patients kept in the Trendel- 
enburg position for five daj"s. The irrigations 
discontinued and gauze packing removed on 
the fifth day and a soft rubber tube inserted 
for maintenance of drainage. Rubber tube 
gradu.ally shortened as drainage decreased. 
The gastrostomy is essential to put the esoph- 
agus at rest until tiro perforation has healed. 
Food, A’itamin and water intake was kept liigh 
and chemotherapy used in massive dose until 
after all signs of sj-stemic infection had sub- 
sided . — Acute Suppurative Mcdiastmitis, R. 
Adams, J. Thoracic Surg., October, 1943, IS: 
SSG. — (TF. M. G. Jones) 

Surgery In Congenital Heart Disease. — 
Anastomosis of the subclavian or innominate 
artery' to either tire right or the left pulmonary 
artery' for the relief of anoxemia duo to pul- 
monary' stenosis or pulmonary atresia was ad- 
\'ised by Blalock and Taussig in 1945. Use of 
the innominate artery for such an anastomosis 
entails the hazard of an inadequate supply of 
blood to the brain. Experimental work on 
dogs showed that clamping off the aorta com- 
pletely for any' considerable length of time 
leads to paralysis of the hind legs in a fair num- 
ber of cases. A procedure is advised by \Yhich 
an anastomosis between the aorta and the pul- 
monary artery can be performed while a sub- 
stantial amount of blood is flowing through the 
aorta. This was made possible by a new ty'pe 
of clamp. The two flanges of this clamp en- 
circle the aorta and, when closed, pinch off a 
small portion of the aorta to allow room for an 
anastomosis. Tlie technique of the operation 
is described in detail. This operation was per- 
formed on 3 children suffering from congenital 
heart disease diagnosed as tetralogy of Fallot. 


One child died thirty-six hours after the opera- 
tion. The other 2 children benefited tremen- 
dously' by' the operation. There was marked 
decrease in cyanosis, red blood cell count and 
hemoglobin immediately' follow'ing the opera- 
tion . — Anastomosis of the Aorta to a Pulmon- 
ary Artery: Certain Types in Congenital Heart 
Disease, IF. J. Potts, S. Smith & S. Gibson, 
J. A. M. A., November 16, 1946, 132: 627 . — 
(H.Abeles) 

Pulmonary Embolism. — ^In experimental 
pulmonary embolism a peculiar state of shock 
develops, characterized by hypertension in the 
lesser circulation, hypotension in the major 
circulation and vasoconstriction in both. It is 
due to a disturbance in the distributioii of 
blood between the arterial and venous system, 
produced by a spasm of the pulmonary' vessels. 
Tliis, spasm is independent of sympathetic in- 
ervation; it persists after bilateral sympathec- 
tomy. The peripheral vasoconstriction is 
attributed to the diminution of the cardiac 
output. — M. L. Binet & M. Burstein, Presse 
mid., October, 1946, 6SS. — ( F. Lciies) 

Dilatation of Pulmonary Artery. — ^Isolated 
congenital dilatation of the pulmonary arterial 
tree without other developmental anomalies 
with the exception of hypoplasia of the aorta 
is extremely rare. A 41-year-old white wo- 
man was seen who had had dyspnea and pal- 
pitations for the past seven years. Three 
weeks prior to her hospital admission she de- 
veloped fever and chills. On physical ex- 
amination she showed cyanosis of finger tips 
and toes, a sy'stolic thrill over the precordial 
region, enlargement of the heart to the right 
and a sy'stolic murmur at the left sternal bor- 
der. Fluoroscopy revealed a dilated pul- 
monaryconus,pulsation of the pulmonary ves- 
sels and hypertrophy of the right ventricle. 
On blood culture Streptococcus viridans was 
found. The clinical diagnosis of patent duc- 
tus arteriosus was made. An operation was 
performed to tie off the ductus arteriosus. 
The patient died in the operating room. ■ The 
autopsy revealed a tremendous hypertrophy 
of the right side of the heart. The aorta was 
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small. The pulmonary artery and its 
branches were enlarged and showed arterio- 
sclerosis. There was thrombosis in some of 
the large and medium sized pulmonary 
arteries. There was no communication be- 
tween pulmonary artery and aorta. There 
was no fibrosis nor emphysema of the lungs, 
but a moderate degree of atelectasis. The 
presence of a large pulmonary artery and a 
small aorta is apparently due to an unequal 
division of the truncus arteriosxis communis. 
The arteriosclerotic changes are believed to be 
due to the abnormal stretching forces in the 
wide artery. — Congenital Dilatation of the Pul- 
monary Arterial Tree, M. M. A. Gold, Arch, 
Ini. Med., August, 1946, 78: 197. — (G. C. 
Leiner) 

Superior Vena Cava Obstruction. — Two 
case reports of mediastinal tumors leading to 
obliteration of the superior vena cava. In the 
first case a primary pulmonary sarcoma had 
invaded the superior vena cava and the right 
auricle. Marked collateral circulation had 
developed between the umbilical and epigas- 
tric veins. There was engorgement of the 
jugular veins, dyspnea, cyanosis, unilateral 
edema of the arm and breast and bilateral 
pleural effusions. In the second case a car- 
cinoma of the esophagus had penetrated into 
the superior vena cava which became ob- 
structed 3 cm. above the right auricle. Clin- 
ically there had been no collateral circulation 
nor edema, but considerable dyspnea, cyano- 
sis and a tracheal tug. The neoplasm had not 
produced marked narrowing of the esophagus; 
the growth had been eccentric with formation 
of a huge mediastinal tumor. — Ohlitiration de 
la veine cave supirieure et tumeur du mediasiin, 
R. Lutembacher, Presse mid., October, 1946, 
643 . — ( F. Leites) 

Superior Vena Cava Obstruction. — Three 
cases are reported. All showed the classical 
clinical picture. The onset was gradual. A 
noteworthy fact is that there was swelling of 
the head and neck but not of the upper ex- 
tremities. . The venous procure in the area 
drained bj' the superior vena cava was ele- 


vated. Application of a tourniquet to the 
chest caused increased elevation. The cir- 
culation time was prolonged. Roentgeno- 
grams showed slight widening of the superior 
mediastinal shadow. The conclusion was 
reached that the obstruction was due to 
chronic mediastinitis. A review of the litera- 
ture indicates that mediastinitis is attributable 
to; (1) tuberculosis, (2) syphilis and (5) un- 
determined. The author wonders whether the 
presence of calcified lymph nodes or a positive 
serological test for syphih's are per se adequate 
evidence for a specific etiology. The 3 re- 
ported cases do not shed any light on a possible 
etiological cause. Some temporary relief is 
afforded by venesection. Antisyphilitic ther- 
apy is beneficial in suitable cases. Medias- 
tinotomy with the objective of cutting the 
scars is of questionable value. — Superior Vena 
Canal Obstruction Due to Chronic Mediastinitis, 
0. Tubbs, Thorax, December, 1946, 1: 247 . — 
(A. G. Cohen) 

Tuberculosis and Empire Responsibility. — 
Sixty million people live in the British Colonies 
exclusive of the Dominions. Exhaustive 
plans for their welfare do not include tuber- 
culosis. A survey on Empire and Colonial 
Tuberculosis by Prof. L 3 de Cummins asserts 
that the number of \uctims of such dreaded 
diseases as bubonic plague and cholera rank 
far behind those of tuberculosis. This is true 
of other much publicized tropical diseases. 
Cummins thinks the difference between 
European and non-European natives in their 
reaction to tuberculosis is a difference in the 
speed at which immunity takes place. In 
ci\alized man, relative immunity is acquired 
with fair rapidity. In the primitive, it devel- 
ops slowty; in the meantime, serious and fatal 
disease may have taken place. Native 
peoples are ^coming more industralized, and 
hence the hazard of tuberculosis will be in- 
creased. — Tuberculosis: An Empire Respon- 
sibility, Annotations, Bril. M. J., November 9, 
1946, 4*79: 700.— {R. W. Clarke) 

Tuberculosis In -Trinidad and Tobago. 
Inhabitants-.of these islands are descendants of 
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Africnn slaves, workers from India, Spanish 
and French settlers, a total of half a million. 
Africans predominate in the tonm, Indians in 
the rural areas. Tulwrculosis njortality has 
declined from 275 per 100,000 in 1S9S to 93 at 
present. The incidence of non-pulmonary 
tuberculosis is low; little milk is used ; there is a 
higher death rate in the tomis. Africans tend 
to present more acute th.an chronic dlsc.ase; 
tlic Indians have less disease with a tendency 
towards chronicity. Recommendations in 
the report of the Colonial Office conducted 
by W. Santon Gilmour consist of a chief 
tuberculosis officer, a medical superintendent, 
a sanatorium-hospital of 2GS beds, two chief 
climes, a long-term policy of better hoiising 
and slum clearance . — Tvbcmthsis in Trinidad 
and Tobago, Annolalions, Brit. M. J., Avgust 
SI, me, U69: S0S.~{R. F. Clarhc) 

Tnbercnlosts Mortality In France. — Tuber- 
culosis mortality in IS large French towns in 
1945 was compared with the average rates 
during the period 1934 to 1930. Causes of 
error in the crTrluation of the available statis- 
tical data arc discussed. All reservations 
made, the results of the study seem to indicate 
a notable decrease of tuberculosis mortality 
during this period, a fact considered para- 
doxical, but for which no adequate explanation 
is given . — La morldlitc par hibcratlosc dans 
Ics grandes rilles frangaiscs cn 19/fO, P. 
Boulanger, F. dc Cambrun & M. Maine, BttH. 
Inst. Nat. d'hyg., Julg-Scptcmbcr, 19//6, J: 
161. — ( F. Leites) 

Social Factors and Tuberculosis. — A com- 
parative study is made of tuberculosis mor- 
tality in France between the years 1925 and 
1942. In the first years of life, tuberculosis 
mortafity showed a decline of 45 per cent in 
1936 as compared to 1925. An increase of 
80 per cent took place between 1936 and 1942. 
Both sexes are equally affected. The tuber- 
culosis mortality of adults showed marked 
differences according to sex. Thus, the 
mortality of males between the ages of 20 and 
24 declined by 36.5 per cent from 1925 to 
1936, as compared to a decline of 42 per cent 


in women of the same age. This ago group 
shows an increase in mortality during the 
war years as liigh ns 41 per cent for males and 
10.5 per cent for females. Tlic highest rise in 
mortality (57 per cent) was found in men in 
the age group 30 to 34 from 1936 till 1942. 
The corresponding rise for females was 15 per 
cent. The marked difference in the mortality 
rate of the two sexes cannot be cxqrlained by 
factors which arc identical for males and 
females, such as tuberculosis control, treat- 
ment, housing and food shortage, etc. Work- 
ing conditions leading to excessive fatigue 
are mainly held responsible for the liigh 
tuberculosis mortality in males. Another 
factor increasing this rate is the death of 
repatriated prisoners of war having contracted 
tuberculosis during captirity . — La luber- 
cxdosc et Ic terrain social, P. Boulanger, Rev. dc 
la tuberc., 19/tG, 10: £66 . — ( F. LcUes) 

Tuberculosis in Industry. — ^To the em- 
ployer responsible for the welfare of his staff, 
who must measure efficiency in terms of cost 
and production, infection and reduced working 
capacity are two features of tuberculosis that 
cause liim to look upon the employment of 
tuberculous personnel with anxiety. Pri- 
marily, contact with the tuborcule bacillus is 
occurring in the later- age groups vdth the 
liighest incidence of tuberculosis. The dis- 
covery rate has increased so that the rise in 
incidence is not a true rise in the rate of 
development. So-called harmless dusts may 
indirectly spread tuberculosis by causing 
chronic catarrh in an individual with an 
undiscovered active lesion, the so-called 
catarrh being responsible for increased cough, 
and the droplets thus produced bearing 
tubercle bacilli from the unsuspected active 
lesion. In offices where a number of cases of 
pulmonary tuberculosis had occurred, sickness 
due to colds was liigh, and also methods for 
removing of dust were inadequate. Light 
work under bad conditions may be more harm- 
ful than heavy work under good conditions'to 
those havdng recovered from tuberculosis or 
tliose who are potential patients. Irritating 
fumes may produce an inflammatory re^tion 
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of the lung favoring the development of 
tuberculosis. In ilie post, too much time and 
skill have been wn.stcd on the impossible task 
of restoring the advanced ciise to health. 
It is urged that more time and better re- 
habilitation, including the granting of financial 
as.sistancc, bo given to those recovering from 
tuberculosis. For those unable to find 
suitable work, special workshops arc urged. — 
Tvbcratlosis in Industry, F. Hcaf, Brit. M. J., 
December SS, 19/tG, 44S6: IF. Clarhe) 

Martini Tuberculosis In Amsterdam — Data 
were collected during the j'cars of 1934 to 1933 
at the Amsterdam Tuberculosis Dispensary 
from 790 people whose spouse showed tubercle 
bacilli in sputa or gastric contents; 327 of them 
were followed until 1942. All patients were 
laborers or belonged in the lower middle class 
income group. All eases, in which there was 
any doubt about the marital origin of the 
tuberculosis, were eliminated. Tlic preva- 
lence of marital tuberculosis was C.Spcrcentin 
women and 3 per cent in men, average of 4.9 
per cent. These figures were compared uith 
the average morbidity of tuberculosis in mar- 
ried citizens of Amsterdam, whose spouses did 
not suffer from tuberculosis. The morbidity 
of marital tuberculosis in men was 2.18 per 
cent, morbidity without conjugal infection was 
0.44 per cent. In women these figures are 
respectively 6.1S and 0.5 per cent. Conjugal 
contamination revealed in men to a fivefold, 
in women to a tenfold morbidity. In women 
under the age of 30 years, marital tuberculosis 
was found twice as frequently, as in women 
past that age. Infiuence of pregnancy and 
child birth could not be established with cer- 
tainty. The results of the tuberculin tests 
before the beginning of the contaminating 
contact in marriage, were unknown in the 
majority of cases. Under unfavorable condi- 
tions (housing, feeding, income), twice as 
many cases of marital tuberculosis occurred as 
under favorable conditions. Thrice as many 
cases of conjugal. tuberculosis were found in 
the marital -partners in whose family tuber- 
culosis patients were known, as in those 
coming from tuberculosis-free families. Over 


58 per cent of the cases of marital tuberculosis 
had positi\'c sputa. Mortality was 40 per 
cent. Routine examinations of spouses of pa- 
tients with open tuberculosis is recommended. 
This should be pursued for two years after the 
end of the contact, — Marital Tuberculosis in 
Amsterdam, J. Meyer’s, Grarcnhagc, 1940, (a 
monograph). — ( K. van Leeuwen) 

Causes of Death In Psychopathic Hospital. 
— In a survey of the causes and incidence of 
death in an acute psychopathic hospital, 332 
persons died of 3,374 p.atients admitted. Of 
2,547 non-senile patients, 101 died, cardio- 
vascular disease being the most common cause. 
Alcoholism and general paresis were the ne.xt 
most common causes, 10 per cent died of "agi- 
tation” of unknown etiology and 5 per cent of 
tuberculosis. — Analysis of the Incidence of 
Death in an Acute Psychopathic Hospital, L. 
Madrno & J. Stoxiffer, Am. J, M. Sc., October, 
1946, 212: 47/.— ((?. F. Mitchell) 

Tuberculosis in Sanatorium Personnel. — 
The control program at the Tuberculous San.a- 
torium of Huipulco, Mexico, is as follon's: only 
tuberculin-positive persons ox'er age 20 are 
accepted for employment; a roentgenogram is 
taken at the time of emplojTnent and annually 
thereafter; a complete physical e.xamination is 
given, and repeated nith chest X-ray e.xami- 
nation on occurrence of any illness regardless of 
the apparent lack of relationship to tuberculo- 
sis. Personnel is classified according to e.x- 
posure into three groups: (!) highly exposed 
(doctors, nurses, maids, orderlies, etc.); (S) 
incidental contact (pharmacists, painters, 
etc.); (S) never exposed (cooks, some clerks, 
etc.). Over an eight-year period, 492 indi- 
viduals worked at the sanatorium for periods 
of time varying between several weeks and 
eight years. Among the 357 highly e.xposed 
individuals, only 2 maids, one gardener and 
one orderly developed reinfection type tuber- 
culosis. This represents an incidence of 1.1 
per cent, which is lower than that in the gen- 
eral population of Mexico City. None of the 
other two groups developed demonstrable 
lesions. Tubercle bacilli were never demon- 
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strated in the sputum of the 2 maids, but in 
that of the orderly. — Tuberculosis among 
Sanatorium Personnel, D. 0. Alarcon, Dis. of 
Chest, July-Attgusi, 1946, 12: SS6. — {K. R. 
Boucot) 

Readaptation of the Tuberculous. — ^Re- 
adaptation of the ex-sanatorium patient to the 
outside world is a problem that resembles the 
readaptation of the demobilized ser^^ce man. 
Adult education or vocational guidance and 
occupational therapy, patient organizations 
and activities both within and outside the 
sanatorium, aid in this problem. — Riadapta- 
tion et tUberculose, G. Descarrettx, Laval med., 
January, 1947, 12: 67. — (R. Bogen) 

Bed Usage In Tuberculosis. — In -vnew of the 
present limited supply of beds for tuberculous 
patients it is questionable whether minimal or 
far advanced cases should be hospitalized. 
The apparently irrecpncilable views of the 
"private chest specialist who is interested 
primarily in the individual patient” and "of 
the public official who is concerned with the 
health of the entire community . . . are easily 
made compatible if certain fundamental con- 
cepts are understood.” Both "must agree 
that a bed occupied by a person who could be 
supervised adequately as an ambulatory case 
is a bed lost to a patient whose disease could 
be arrested and prevented from spreading.” 
In any community the morbiditj’’ and mor- 
tality rates, the quantity and ’availability of 
hospital beds, clinics, nursing, medical, social 
and other professional services, the number 
and distribution of physicians trained in chest 
diseases are important factors in determining 
the local problem and instituting a sound pro- 
gram; certified laboratories must be available. 
“What is the purpose of hospitalization of the 
tuberculous — isolation or treatment? — Does 
the community with a scarcity of beds, benefit 
more through the hospitalization of minimal 
inactive cases or of advanced infectious cases? 
[This is an ob-vdous petitio principii. The 
dilemma is not between “minimal inactive 
cases and advanced - infectious. cases” but be- 
tween mimmal active cases and more or less 


equally infectious but advanced and fre- 
quently hopeless cases. — ^Editor] — Should 
communities develop preventoria for children 
who are heavily e.xposed and certain to become 
infected, but do not have yet clinical disease?” 
The answers are: “The protection of the 
health of the community takes precedence over 
the health of any individual.— The positive 
sputum case must be hospitalized to prevent 
spread of the disease; the earlier the case is 
found the better. — Hospitalize the infectious 
adult source and thereby remove the danger 
of infecting children in the home. It is easier 
and more economical to hospitalize one parent 
than three or more children.” The positive 
sputum cases should be separated into those 
with little hope of recovery and those with 
remediable disease. “Hospitalize first the 
remediable positive spUtum group. The ir- 
remediable . . . case could be isolated in the 
general hospital until the terminal episode.” 
If tliis is impracticable, “the hopeless case 
should be cared for in the home under the best 
possible isolation technique, supervised by a 
public health nurse. Advanced positive spu- 
tum cases already in sanatoria but not benefit- 
ing from treatment should be . . . replaced by 
positive . . . cases that have chances for re- 
covery. . . . The minimal case with . . . active 
disease should be given equal opportunity with 
the advanced remediable case, so that progres- 
sion of the disease can be prevented.” Mini- 
mal cases with no tubercle bacilli “can be 
supervised as ambulatory patients in the 
clinics and the offices of physicians trained in 
chest diseases;” they must be supervised with 
utmost care. Only a certain proportion of 
minimal cases break down. Those with early 
evidence of progressive disease must be hos- 
pitalized. “It is wasteful to hospitalize all, 
minimal cases when hospital facilities, are 
grossly inadequate” and when “prolonged 
follow-up studies have demonstrated that only 
a limited . number really needed sanatorium 
care.” — “We must think of the community 
first and of the individual next.. Available 
beds should -be used principally for the 
spreaders of tuberculosis whose lesions can be 
arrested, and for minimal cases with labora- 
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tory evidence of active disease.” A limited 
number of minimal cases may be hospitalized 
when the question of activity is still in doubt. 
“It is becoming more and more widely recog- 
nized that a tuberculous patient is not only 
an indhddual in a community but also a carrier 
of the disease in that community. We must 
choose carefully in terms of social welfare if 
limited resources are to be utilized and tuber- 
culosis eventually eradicated.” — Economy of 
Bed Usage in Tuhercndosis, H. E. Hilleboe, 
Pub. Heallh Rop., February, 1947, 62: 1S5 . — 
(0. Pinner) 

Case-finding . — K Board of Roentgenology 
consisting of five members was appointed by 
the Veterans Administration to investigate the 
relative diagnostic efficiency of the different 
roentgenographic and photofluorographic 
methods used in tuberculosis case-finding. 
The entire population of two Veterans Admin- 
istration institutions were surveyed. A 35 
mm. photofluorogram, a 4 by 10 inch stereo- 
photofluorogram, a roentgenogram on a 14 by 
17 inch paper negative and a conventional 14 
by 17 inch celluloid film were taken rvithin a 
few minutes of one another of 1,256 per- 
sons. The films were interpreted independ- 
ently by the five readers. The subjective 
errors were of two main types: (i) interin- 
dividual variation, the failure of an individual 
reader to be consistent with other readers in 
interpreting the same set of films; (5) intrain- 
dividual variation, the failure of a reader to be 
consistent with himself in two independent 
interpretations of the same set of films. It is 
recommended that in mass surveys all films 
be read independently by at least two inter- 
preters. The results of the analysis justify 
the conclusion that, except for a slight disad- 
vantage to the miniature techniques resulting 
from overreading, not one of the methods is 
superior to any of the other methods. — Tuber- 
culosis Case Finding, a Comparison of the 
Elfeciiveness of Various Roentgenographic and 
Photofluorographic Methods, C. C. Birkelo, 
TF. E. Chamberlain, P. E. Phelps, P. E. 
Schools, D. Zacks & J. Yerushalmy, J. A. M. 
A., February S, 1947, 133: S59—(,H. Abeks) 


Colleges and Control Programs. — ^The first 
Committee on Tuberculosis of the American 
Student Health Association was appointed in 
1931. At that time no routine c.ise-finding 
program Kdsted, and diagnosis was on a symp- 
tomatic and delaj'ed basis. Tremendous 
strides have been made in the past fifteen 
years, though all colleges do not participate. 
The tuberculin test is an essential part. A 
positive reaction demonstrates infection. An 
average of only 1S.6 per cent of students re- 
acted on admission to colleges in 1942-43. 
The incidence has been decreasing in the past 
fifteen years, to as low as 10 per cent in several 
schools in 1945. About 20 per cent of reactors 
show a primary lesion (calcification) by X-ray. 
(Calcifications may be due to nontuberculous 
causes in certain areas of the country.) 
Tuberculin reactors with primary infection, 
but without lesions on X-ray e-xamination need 
close observation (50 per cent of the reactors, 
it is claimed, later develop disease). The 
X-ray film is not infallible as a screening 
method, as was demonstrated in e-xamination 
of 18,000,000 candidates for the armed 
services. Far less than 50 per cent of those 
rejected with supposed tuberculosis had active 
disease, and ‘normal’ films of some of those 
who later developed tuberculosis were found to 
show lesions on ree.xamiDation. All Student 
Health Services should arrange for recurrent 
tuberculin tests, X-ray e-xamination of reac- 
tors, complete clinical e.xamination of all 
students, close observation of reactors with 
inactive lesions, care of those with active dis- 
ease and examination of all contacts. Nureing 
and medical students have a special tuberculo- 
sis hazard because of their hospital contacts. 
They should not be allowed to care for tuber- 
culous patients unless the most rigid con- 
tagious disease technique is used. The tuber- 
culosis problem in schools can be solved better 
by use of established methods than by vac- 
cines. — Tuberculosis Control in Colleges and 
Universities, J. A. Myers, Journal-Lancet, 
December, 1946, 66: 409. — (TF. H. Oaltcay, J r.) 

Chest Survey In Dachau Concentration 
Camp. — ^Radiographic chest examinations were 
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made of patients admitted to one of tlic evacua- 
tion hospitals functioning as station hospitals in 
the Dachau Ounp. Examinations were begun 
the day after arrival in the camj) under over- 
whelming odds and with a typhus epidemic 
prevalent. Many of the patients first seen 
were in very poor phj-sical condition and some 
were moribund. Among 2,267 patients c.x- 
amined, 626 had acti\‘e pulmonary’ tuberculo- 
sis (27.54 ix:r cent), 324 of whom (51.7 per 
cent) had bilateral disease. There were 365 
■cases with undiagnosed pneumonic densities 
and peribronchial infiltrations and 17 per cent 
of these had bilateral involvement. A large 
number of these, along with the 114 patients 
with pleural effusion, were doubtless tubercu- 
lous. JIany persons wore released, in spite of 
warnings, who were not c.xamincd or X-r.ayed. 
Tuberculosis was of a fulminating character, 
mostly in the moderately advimced or far 
advanced stages. Tlie fibro-phthisical stage 
was rarely seen at autopsy. Malnutrition 
added to ovcrcrowdmg undoubtedly contribu- 
ted to . the high incidence of tuberculosis. 
Pleural lesions were common. Fifty-seven 
patients had fractured ribs as the result of 
trauma. Enlarged hearts were observed in a 
considerable number of moderately and far 
advanced cases of tuberculosis and it was 
noted that the configuration of a great many 
hearts resembled the “beri-beri” type of heart 
so that avitaminosis may’ have played a large 
part as a causative factor. Cardiac displace- 
ment or distortion was seen in 30 patients due 
either to massive pleural effusion or fibrous 
band retraction. Numerous other chest con- 
ditions were also noted. The incidence of 
tuberculosis in Europe will be greatly’ increased 
in the next ten years due to the return of dis- 
placed persons from concentration camps who 
have undiagnosed active disease as well as a 
universally insufficient diet and overcrowding 
in large cities . — A Radiographic Chest Survey 
of Patients from the Dachau Concentration 
Camp, A. D. Piatt, Radiology, September, 
19Ji6, 47: SS4~(.G. F. Mitchell) 

Histogenesis of Tnbercnlosls. — ^The de- 
velopment of the granulation tissue typical for 


tulrcrculosis, the epithelioid-giant cell tubercle, 
is nlway’s preceded by e.xudative changes. Be- 
tween the cells of the tubercle, fibers gradually 
apiwar. Ultimately the entire focus is trans- 
formed into a nonspecific scar. This process 
is, in principle, the same in all organs. Casea- 
tion belongs to the e.xudative stage. A small 
cascated focus can be replaced by’ epithelioid- 
giant cell proliferation. A larger caseated 
focus can be surrounded by granulation tissue 
and then be encapsulated in fibrous tissue. It 
is wrong to speak of e.xudative and of pro- 
ductive tuberculosis; both processes are only 
phases in the development of the tuberculous 
disease. The prognosis of a tuberculous focus 
depends mainly’ on its size at the time of its 
origin. The prognosis depends, of course, also 
on the number of foci, on their localization and 
on the presence or absence of cavities. — Histo- 
genese der Tuberkuhse und Eintcilung der 
Lvngentubcrtulose, P. Hyebschmann, Wien. 
Min. Wchnschr., Avgust 9, 1946, S8: 450. — (G. 
C. Lcincr) 

Development of Phthisis. — ^The current 
trend in French literature stresses the impor- 
tance of exogenous reinfection. The author 
restates the arguments of the endogenists. It 
is admitted that calcified primary lung le- 
sions are usually sterile and cannot be con- 
sidered a potential source of endogenous prop- 
agation. However, virulent bacilli are said 
to be found in the hilar nodes in 10 to 20 per 
cent of cases, a fact wliicli would be sufficient 
to e.xplain the endogenous origin of pulmonary 
tuberculosis, since only a minority of persons 
Vidth primary infection develop phthisis in later 
life. Moreover, the ly’mph nodes at the base 
of the neck, in particular at the venous angle, 
have been found infected in 81 per cent of 
cases. Other important reservoirs of bacilli 
are all extrapulmonary foci of the postprimary 
period, which are extremely frequent, although 
clinically mostly silent. From all these 
sources hematogenous propagation to the 
limgs takes place, producing the apical foci of 
Simon. A time interval of one to two years 
separates the primary period from the X-ray 
appearance of these lesions. Endobronchial 
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j'Xtt'n' ion frosn c;iJTmi« nre.Ti within Simon foci 
lerul*? to the <l<'%T!fi{)in!'nt of thn rnrly infiltrali! 
ntif ! to pro^^rO! >ivp pfithi-is.—.S’txr rorigiuf la 
phlisir, .1. Dufourt, Rtv, dr In Inhere,, l.O/,d, 
10: ir >. — ( r, Lriifs) 

Jhilmoniiry Feradlration. — With the iiiton- 
tion of infliicnring tho nervous rrRtihitfiry 
mechnnisins of the liinR nnd thus obtitinitiR 
closure of c-ivitics, pulmonary faradiiation 
w:i« jKTforiTKv! in 2u cast-s of jmctiinotlmrax 
witii unront rolled ravities. Tlicelerlnvlo was 
introduml throuch n cannula into the jrneu- 
mnthonrx sj'acc; A to fi fusions wore piven at 
infer.’al« of one to two weeks, each session 
consistinK of four to rix farafIir„afion« of the 
pulmonary surface in the neiithhorliowl of tlie 
cavity. Amniij; 7 cmc.s of pneumothorax with 
adhesions there was disaiiifearance of the 
c.avity in 2 c.a'e.s following this treatment ; in 2 
other case.s the cavity diminished in size. No 
effect was obtained in the remaininp 3 eases. 
Among 19 ca'C-s of pneumothomx without ad- 
hesions faradizations were performed early in 
5 cases, all of which were successful; 15 cases 
received faradizations two to seven months 
after pncumonolj’sis. Cavity closure occurred 
in 13 cases. A common eonscquencc of pul- 
monary faradization was the development of a 
transitorj' atelectasis, u.suallj’ lasting four to 
six dux’s. — Traitanenl dcs cai'cmcs rhiducUes 
sons pncnmolhoTox par faradisation pnlmo- 
naire, J. Braillon, Rev. dc la Inhere,, lOJ^G, 10: 
£5S. — ( T'. Lrilcs) 

"Reflexotherapy” In Pulmonary Tuberculo- 
sis. — Intravenous injection of gomcnol oil and 
neutral oil produced pulmonary' reactions of a 
congestive nature similar to those provoked by 
intrapleural administration of various sub- 
stances. In both cases perifocal reactions of a 
presumably nonspecific clmractcr occur, ac- 
companied by’ fever. These nonsjiecific 
reactions can be exploited thcmpeutically inas- 
much as they' represcnt‘'usefur' mechanisms — 
stimulation of tissue processes and "postcon- 
gestive sclerosis.” Good results have been 
obtained in torpid forms of pulmonary tuber- 
culosis. Great caution should be exerted in 


the sclcclion of r.\'cs. All c.ases with high al- 
lergy arc to lie excludexi. Rarticubr ntton- 
tion mu’it !>e gix’on to dos-age and interi’nl of 
injx’ctions in orrlcr to ax'oid exacerbations 
e.xmwfing the desire*! re.sull, Tiic dangers 
inherent in this mctho<l are admitted. — 7/0 
r/flrzolhrrapie par tvir intraimnisc dans la 
tuhcTcndorr pnlmonnxre, P. Ijrfhre & G, Weill, 
Rev. dr la lulerc., 10/, 0, JO: .'.5/.— ( V. I^tcs) 

Amphetamine In Pulmonary Tuberculo- 
cls. — The prevailing rnootls in tulwrculosis 
p.atient.s are dejiression and incrc-ased anxiety’. 
Anxiety over the outcome of x’arious collapse 
mp.asurc.s often tend.s to vitiate the Iiencfits of 
treatment. In an attempt to .a-ssLst patients 
through tlie .strain of thoracopl.asty’, 10 ing. 
of nmjihetamine sul]>hato were given orally 
daily’. This produced slight euphoria, im- 
prox-cment in appetite and di.s.appcamncc of 
minor complaint.*. In another group of pa- 
tients, admini.st ration of the drug lcs.scncd the 
long stniin of hospitalization. There was no 
insomnia or elex’ation of blood prcs.sure. — 
Amphetamine in Pnlmonary Tidxreidosis, L. 
E. Ilonghton A F. L, Corrigan, Ijoneet, Decem- 
ber l/„ 19/, 6, 2: SG/,.—{A. G. Cohen) 

Sternal Puncture In Pulmonary Tuberculo- 
sis. — Comparative studies of blood and bone 
marrow were carried out in 35 cases of pul- 
monary tuberculosis. The first group of pa- 
tients (IS cases) Iind far adx’anccd cax’itary 
discjisc with marked constitutional inx’olx’c- 
ment and liigh sedimentation rate. The 
second group (17 cases) had minimal or moder- 
ately adx’anccd tuberculosis with positive spu- 
tum and low sedimentation rate. In both 
groups a close parallelism xx-as found between 
the findings in the blood and in the bone mar- 
roxx’. The blood picture of p.atients with far 
ndx’anced tuberculosis showed the usual hy’po- 
chromic anemia, moderate leucocytosis witli 
marked increase in the poly’nucle.ar cells up to 
95 per cent and a corresponding decrease in the 
percentage of lymphocytes and monocy’tes. 
Bone marrow studies in this group shou'ed im- 
paired crythropoiesis with decrease in tlie num- 
ber of erythroblasts and normoblasts, marked 
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increase of neutrophil myelocytes and poly- 
nuclears, and diminution of lymphocytic and 
monocytic elements. Blood and bone marrow 
examination in the second group of patients 
showed changes of the same nature as in the 
first group, but to a much lesser degree. A 
special study was made of the toxic granula- 
tions of leucocjdes in the blood and in the mar- 
row. The proportion of toxic granulations to 
normal granulations was established for each 
cell form. -The group with far advanced dis- 
ease revealed the presence of toxic granulations 
in over 50 per cent of polynuclear leucocytes. 

. Toxic granulations . . , , 

The factor ; — varied be- 

Normal granulations 

tween 1.2 and 1.9. In the bone marrow toidc 
granulations were found in the neutrophil 
polynuclears, myelocytes and prom 3 'elocytes, 
the incidence being liighest in the jmungest 
forms, where the factor was found to be 2.8- 
3.1. Tliis factor was considerably lower in the 
second group of patients (0.04-0,35 for the 
polynuclears of the blood). In several cases 
of this group a factor higher than one for the 
cells of the bone marrow was found to indicate 
a tendencj' towards progression of disease. — 
Myilogramine et granulations toxiqiies au ccnirs 
do la tvhcrcndose jnilmonaire chronique, L. 
Bethaux & A. Fabre, Rev. de la tubcrc., 1946, 
10: 2S9 . — ( F. Leites) 

Mass Radiography. — group of 9,142 
Royal Air Force personnel who had just re- 
turned to England after liaA-ing been prisoners 
of war in Germanj’’ were X-rased. This 
group did not include a certain number of cases 
unfit to travel and admitted directly to hos- 
pitals. In the group of nontuberculous ab- 
normalities found there were 17 cases of aber- 
rant pulmonic consolidation. This cleared on 
subsequent X-ray films (after termination of 
leave) or after a short hospital stay. The 
other nontuberculous abnormalities were not 
significant. There were 47 cases of active 
tuberculous infiltration (0.5 per cent). There 
were 64 cases of inactive puhnonarj' tuberculo- 
sis; 59 cases shoning calcified nodules only; 27 
with calcified hilar, nodes and 51 showing both 


calcified nodules and hilar nodes. Sixty-four 
per cent of the active infiltrations were in the 
20 to 24 age group. Nineteen of the active 
cases were sputum-positive. After hospi- 
tahzation and gastric washings were done, 
an additional 8 cases were found to be positive. 
Most of the men had been interned for a period 
ranging from one to four years. The higher 
incidence of disease found in this survey was 
attributed to factors associated with close 
living quarters and a lowered resistance — 
in the first instance due to mental stress and 
in the later stages actual malnutrition. — Re- 
sidls of Mass Radiography of R.A.F. Ex- 
Prisoners-of -War from Germany, A. G. Evans, 
Brit. M. J., June 16, 1946, 1: 914. — (-D- H. 
Cohen) 

Inherent Efficiency of X'-ray Methods.— The 
diagnostic efficiencj' of a particular radio- 
graphic method is limited by (a) “inherent 
errors” resulting from failure of certain types 
of films to record detail with sufficient clarity, 
and (6) “subjecth’e error” due to poor judg- 
ment, lack of concentration or fatigue of the 
reader. The detail or clarity required of a 
particular type of fihn for the detection of pul- 
monary lesions varies nddely according to the 
size, chemical composition and structure of 
the lesion. The ability of an X-raj’ film to 
record detail may be evaluated quantitatively 
by radiographing on it a test object ha■^^ng a 
pattern that can be carried from a fine to a 
coarse configuration. The ability of the eye to 
record detail varies with the eye and the film 
%dewed. On the basis of these principles a 
simple method of studjdng the inherent 
error of all mass chest radiographic methods is 
described, and the experimental results are 
presented. It was found that fluoroscopy is 
not whoUj’’ satisfactory for detecting minimal 
tuberculous lesions, but that 35 mm., 70 mm., 

4 by 5 inch celluloid and 14 by 17 inch sensi- 
tized paper are all ioherentl}’ capable of de- 
tecting random samples of minimal, moder- 
ately advanced and far advanced lesions with 
a lugh degree of accuracy , — The Inherent Effi- 
ciency of the X-ray Methods Used in the Detec- 
tion of Tuberculosis, R. E. Morgan, H. E.. 
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,{• I. J.ftnf, J’tth. Jhnhh Ri‘p., I't-h- 
runrn, 67: Pinrirr) 

Scftnnln^ of Chfst. — 'riion' i-^ n tr> 

oorr^idcr rf>^nf{;cn otartiinritiotw cf tlio rliot 
infnllihlc. A cornpnri^dti of fiirRirnlly tv- 
inmTd !unp wifli their imnirdinfrly preoiKT- 
ntivc X-tuX!^ rr'vr.il" tho fnrt tlint rcxnt^pn 
PX-nminnlion is frtxiijt'ntiy fnllihic. Tiip fl.'tt 
plrilo hy inny rfrord a roinrifienpo of 
eh-itiow^^ which iiwy a.'-surnc a patlioinpcal 
pattern wliilc, even .storcnsropicnlly, lesions 
may remain hidden or may masqnerado ns nor- 
mal. Tiie preatr'st re.a.Kon for failihility is lack 
of sc.ale in X-rny emulsions and wave lenRth.s 
of radiation which donot offer maximum tissue 
differentiation. In c.vjxssinR for rndioluecnt 
are.a.s, the more den.se nre.as are greatly under- 
e-NiJO-sed and, conversely, in c.xfrosing for 
radiopaque nre.xs, thin are.a.s arc greatly 
ovcre.xjXKsed, therefore compromise i.s use<l. 
Unfortunately, flie two parts ncoiing closest 
c.xnminntion— the nfrex and the hilum— h.ave 
the greatest t.angles of black and white. Tlic 
stereoscopic method proved most helpful in 
studjdng abnormalities on a thoracic surgery 
service. It has l>een found valuable, in order 
to obviate lag in mernorj’ in scanning stereos, 
to make comparison steroo.s on the s.nmc set of 
films, to be xdewed simult.aneously. .■Vngula- 
tion between the two positions comprising 
such a comparison examination should be 
sufficient to make xdsiblc the merliastinal por- 
tions of the lung, but not so great as to make 
comparison difficult. Procedures arc de- 
scribed for scanning of the apex, of the lungs as 
a whole, and for variations and combinations. 
Tliis method may demonstrate disease not 
noted with other techniques. — Rocnfgaio- 
graphic Scanning of the Chcsl, S. IF. AttccU, 
Dis. of Chest, May-Jxtnc, 1946, 12: 222. — {,K. 
R. Boiicot) 

Phrenic Crash In Hemoptysis. — Two patients 
with severe hemorrhages from upper lobe 
caxnties could not be tre.ated with pneumo- 
thorax. Both were too sick for major surgery. 
Follondng phrenic crusli the hemoptysis stopped - 
in both cases . — Die Phrcnikusaussehaltung ah 


ertreitrrh } ndihaHon fi'i linnjwp’ty, E. Stangl, 
Il'iVa. /.-ftn. Wc}intrhr.,Sfpinntj^ 27, 1946, 5E: 
./‘••V . — ((!. C. Ij'inrr) 

Extrapleural Pneumothorax. — Extrapleural 
jmcuinothorax is the proce^iurc of choice in 
early exudative r.v^c,'; with cavity formation 
.ami strong tendency to progrew. It Is nl.«o 
xiTVil Bucce.vfully in bilateral c-asca when thora- 
coplasty should not Iw done lK!cau.<e of rc- 
ducc*! TVi-VTxo, and in children and ado!c.=cents 
when thoracoplasty i.« avoidcrl on account of 
|>o«foporative .“coliosis. Occ.acionally it is 
U‘'C<1 succciaBfully n.« an adjuvant to uasucccss- 
ful intrapleural pncumothora!c. Wlien intra- 
pleural adhesions c.annot !« successfully 
trcatctl by pncumonolysls, and rcoxpm'ion 
with thoracopla.'sty does not appear desirable, 
c-xtraplcural pneumothorax with relc!v.sc of the 
adhesion Iwaring portion of the lung is per- 
formed. Tlic pleura between the intrapleural 
and c.xtmplcural spaces i.s divided and excised. 
High prc«;urcs arc usually nceca.<5ar}' to main- 
t.ain the collapse, and bccau.so the mcdiiistinum 
is usually Cxwl .and the pleura thickened by 
prcviou.s intrapleural pneumothorax trc.at- 
ment, this can be done without difficulty. 
Two c.T-scs are cited which prove that e.vtra- 
pleur.a! pneumothorax can also lx? successfully 
employed in the treatment of older, fibrotic 
cavitary lesions. The operatioru? were per- 
formed by Brunner who has accumulated 754 
extrapleural pncumothoraccs. He obtained 
sputum conversion in 66 per cent . — Die cxlra- 
plairalc Pncvmolysc ah zusStzJichcr Eingriff 
bci pariicUcm und vnuirksamai PncxiTTiothorax, 

J. E. Wolf, Schicciz. mcd. Wchnschr., iVoroa- 
ber SO, 1946, 76: 1245. — (H. Marexts) 

Pneumoperitoneum and Phrenic Nerve 
Paralysis. — In S9 c.ascs pneumoperitoneum 
had preceded, accompanied or was followed by 
a phrenic nerve paralysis. Lower lobe lesions 
gave the liighest incidence of good results (50 
per cent). Lesions which were centrally lo- 
cated within the lower lobes responded best. 
Disease in the upper lobes was ffivorably in- 
fluenced in only a minority of cases. — Vaieitr 
du pneumo-piriioine compldmcritairc de la para- 
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lysic opSratoire du diaphragme, F. Magnin, 
Rev. dc la inhere., 1946, 10: 407. — ( 1'. Lcites) 

Schede Thoracoplasty. — The original in- 
cision for a Schede thoracoplasty was a pos- 
terior paravertebral hockey-stick incision. 
The author proposes an axillary approach. 
The advantages are: (Jf) ease of approach and 
closure of wound; (2) preservation of extra- 
thoracic musculature; and (S) avoidance of in- 
fection and postoperative complications of 
wound healing . — Axillary Approach to Schede 
Thoracoplasty, A. Lambert, Snrg., Gynec. & 
Obst., Jannary, 1947, 84: 56. — (A. G. Cohen) 

Arthritis and Tuberculosis In Childhood. — 
Although the occurrence of fleeting involve- 
ment of joints during the course of tuberculous 
infection is well recognized, chronic polyarthri- 
tis leaving definite residua has not been as- 
cribed to a tuberculous etiologJ^ Chronic 
polyarthritis with permanent deformity is rare 
in childhood. The reported cases are due to a 
variety of infectious agents, among which may 
be named congenital syphilis and hemolytic 
streptococci. The impression is gained that 
infection and predisposition are necessary for 
the production of chronic polyarthritis, and it 
is theoretically possible that at times the tu- 
bercle bacillus may be the infecting organism. 
Con\'incing cases of this nature have not been 
published. The author has observed 2 cases, 
in children of 7 and 10, respectively, in which 
it was evident that tuberculous infection and 
chronic deforming polyarthritis coexisted with- 
out anj' definite relationsliip. One child 
showed the development of a mitral lesion 
seven j’ears after the onset of arthritis, and the 
other child developed rheumatic nodules four 
years after the first occurrence of arthritic 
symptoms. Both children de^loped per- 
manent joint damage . — Ober die Beziehungen 
• zwisclicn Tnberkulose und chronischer Poly- 
arthritis des Kindes, H. Wissler, Schweiz, med. 
TVchnschr., November SO, 1946, 76: 1 24^. 
{E. Marcus). 

■ Breath-holdlhgTest — ^Reduction time;that 
is, the time required after occlusion of the cir- 


culation for the reduction of hemoglobin to a 
constant level, depends upon the associated 
reactions basic to the supply of oxygen to the 
tissues. The response of the reduction time to 
breath-holding is a measure of the degree of 
homeostatic adjustment to a condition of 

, _ Resting reduction time 

stress. The score ^ 


minus reduction time after breathholding ^ 
Resting reduction time 
100 was determined for medical students on a 
normal, peace-time schedule and for students 
who were under the strain of an accelerated 
war-time schedule. It was 20.4 in the first 
and 14.7 in the second group. In subjects 
with a cold it was 10 or less. A score of 10 
seemed to be the borderline between fitness 
and lack of fitness. The mean of 226 obser- 
vations in hospital patients who had an active 
clinical condition was minus 13.5. In 177 
Marines the mean was 29.9. Among these 
there were differences depending on the state 
of phj'sical training. The mean for 92 sub- 
jects at a Naval Air Station was 29.1 . During 
breath-holding the “peripheral circulatory re- 
serv'e,” the reserve blood present in the small 
vessels of the skin, is shifted to other areas of 
the body. The redistribution is the cause for 
the decrease in reduction time after breath- 
holding . — The Change in Reduction Time of 
Blood after Breath- Holding os a Criterion of 
Physiological Fitness, G. B. Ray, J. R. John- 
son & Louise H. Ray, Am. J. Physiol., Decem- 
ber, 1946, 147: 636 . — ((?. C. Leiner) 


Pnlmonary Ezebange and Artificial Respira- 
tion. — ^Experiments in man to determine the 
volume of air passing in and out of the lungs 
in artificial respiration are valueless unless the 
volunteer is rmconscious, toneless and not 
breathing. Two volunteers were anesthetized 
profoundly and brought to respiratory arrest. 
Artificial respiration now became essential, 
since almost the onlj' eridence of life was that 
the heart-beat continued. The various 
methods of artificial respiration were tried in 
turn and the pulmonary exchange recorded on 
a kjnnograph. A wide-base endotracheal tube 
was passed into the trachea and made other- 
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wise air-tight. Using Eve’s rocking stretcher 
technique it was noted that a larger tidal ex- 
change came about with the subject on his face 
then when on his back, '^'’entilation of the 
lungs increases vdth the angle through which 
the subject is rocked. Values ranging from 
240 to 850 ml. tidal air were noted using this 
method. The Schafer method, as well as the 
Silvester method, were found inferior to the 
rocking stretcher method when the latter was 
done with the subject on his face and the angle 
was between 60 and 90 degrees. The "mouth- 
to-mouth” method and the artificial inflator 
method were found to be even better with tidal 
exchange values reaching 900 to 1,500 ml. In 
artificial respiration too much stress has been 
laid on unimportant outward details and not 
enough on absolute essentials, such as the 
maintenance of a clear airway. The authors 
further agree vith the figures of artificial 
respiration carried out under deep surgical 
anesthesia and conclude that an apnoeic pa- 
tient under deep anesthesia simulates the can- 
didate for resuscitation by artificial respira- 
tion , — Pulmonary Exchange during Artificial 
Respiration, B. R. Macintosh cfc W. W. 
Mashin, Bril. M. J., June 15, 1946, 1: 90S . — 
(D. H. Cohen) 

Experimental Pleural Effusion. — ^Fifty guinea 
pigs were inoculated intramediastinally with 
virulent tubercle bacilli of the human, bovine 
and avian type; 33 of the animals developed 
bilateral pleural effusions. The pathological 
changes consisted in the accumulation of leuco- 
cytes and histiocytes in the peri-esophageal 
and peri-tracheal tissue as well as in the lymph 
nodes untliin the first twenty-four hours. The 
involvement of lungs, liver and spleen was 
constant and occurred soon thereafter. The 
pulmonary changes were of an exudative na- 
ture. There was a marked congestion in the 
subpleural area. The pleura itself showed no 
definite histological changes; 50 per cent of the 
effusions were hemorrhagic. Lymphocytes 
predominated. Inoculation into guinea pigs 
revealed tubercle bacilli in aU specimens of 
pleural fluid. Certain analogies are foimd be- 
tween this type of experimental pleurisy and 


sero-fibrinous pleurisy in man. The patho- 
genetic principles of the latter are discussed 
and preference is given to the interpretation 
of pleurisy as a perifocal reaction in the neigh- 
borhood of a primary focus . — Spanchements 
plcuraux experimentaux chez le cobaye, F. van 
Deinsc, Rev. de la iuberc., 1946, 10: SSO . — ( V. 
Leites) 

Expulsion of Pathogenic Organisms. — 
Modern methods of observation have revealed 
that very large numbers of droplets are e.\- 
pelled during sneezing, coughing and speaking, 
and that most of these are small enough to re- 
main air-bome as "droplet nuclei.” These 
nuclei are the solid residues of these respiratory 
droplets which are small enough to evaporate 
completely before falling to the ground, after 
their formation they are capable of remaining 
air-bome for some minutes or for some hours, 
and of travelling long distances inside build- 
ings. It has been found by those who have 
investigated the e.xpulsion of pathogenic or- 
ganisms by infected persons that aerial infec- 
tion is much more limited than is suggested by 
the purely physical studies of droplet spray, 
and that the pathogenic organisms of the 
respiratory tract (for e.xample, hemolytic 
streptococci and tubercle bacilli) are not ex- 
pelled as rapidly or in as great numbers as the 
conunensal organisms from a normal mouth 
or an indicator organism from an artificially in- 
fected mouth . It is suggested that infection is 
spread through the air mainly by infected dust 
particles liberated from clothing, bedding and 
room furnishings, after these have been soiled 
by the large infected droplets wluch fall out of 
the air within a few seconds of their emission. 
Recent evidence has shown that \drulent 
diphtheria bacilli were present in large 
numbers in the floor dust of diphtheria wards, 
that these bacilli remained viable in the dust 
for some months, and that they were stirred 
up with the air by sweeping; viable pneu- 
mococci were demonstrated in room dust; and 
it was also shown that the influenza \’irus could 
remain viable in dust for some days or weeks. 
From other experiments it was shown that the 
production of air-borne infection with droplet 
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nxiclei must depend mainly upon the presence 
of pathogenic organisms in the saliva of the 
anterior mouth. Faucial and nasal carriage 
may be of much greater importance with re- 
gard to the production of air infection with 
infected dust particles; pathogenic organisms 
may be e.vpelled from the nose or from the 
throat in masses of secretion or in large drop- 
lets and so give rise to infected dust. The 
author’s present investigation was concerned 
with three groups of infected persons: S7 per- 
sons with hemolj'tic streptococci in the throat, 
including 50 scarlet fever patients and 37 
throat carriers; 50 faucial diphtheria patients 
with positi^-e throat cultures and 20 patients 
with pulmonarj’ tuberculosis, in whose sputum 
tubercle bacilli had been demonstrated. The 
mouth-spraj’ droplets expelled by each person 
during a series of six voluntarily produced 
coughs were collected on a culture plate or 
microscopic slide (for tubercle bacilli) held 
about 3 inches in front of the mouth. Results 
revealed that 39 out of the 87 scarlet fever and 
throat carrieis emitted droplets containing 
hemolytic streptococci; 1,109 infected droplets 
were expelled during 522 coughs. Hemolytic 
streptococci, usually in small numbers, were 
found in the anterior-mouth secretions of 13 
out of the 87 patients. Droplets containing 
diphtheria bacilli were expelled by 10 out of 
the 50 patients with faucial diphtheria, 48 in- 
fected droplets during 300 coughs. Diph- 
theria bacilli, again in small numbers, were 
found in the anterior-mouth secretions of 12 
out of the 50 patients. Droplets containing 
tubercle bacilli were expelled by 10 out of 20 
patients with open pulmonary tuberculosis, 
out of 410 droplets collected during 120 
coughs, 36 were found to contain tubercle 
bacilli. Before coughingj tubercle bacilli were 
found in the throat secretions of 15 out of the 
20 patients, and in the anterior-mouth secre- 
tions of 10 out of the 20 patients— Expulsion 
of Pathogenic Organisms from the Respiratory 
Tract, P. Duguid, Brit. M. J., February 2S, 
1946,1: 265.— {D. H. Cohen) . 

Decomposition , ot- Oj^genated Water. — 
Oxygenated water, even m very low. concentra- 


tion, inhibits or kills a great many bacteria. 
Tubercle bacilli grown on Long’s medium were 
shown to be stimulated when less than 2 parts 
in 100 of oxj'genated water were added; more 
than 4 parts in 100 inhibits growth. One part, 
of oxygenated water hardly reacts with pure- 
Long’s medium, whereas in the presence of 
tubercle bacilli, all other factors being equal,, 
the decomposition of the water is rapid. The 
tubercle bacilli are responsible for this destruc- 
tion, due primarily to their diastases. At- 
tempts to stop the lowering of the potential by 
daily addition of a given quantity of oxygena- 
ted water and study of its influence on bacil- 
larj’ growth led to some interesting conclu- 
sions. By adding oxj'genated water to Long’s 
medium, freshly inoculated, during seven 
consecutive daj^ at the rate of 1 part in 100 
each day, the -culture was seen to develop as 
regularly and as abundantly as the control. 
On the other hand, addition of 2 parts in 100 
(total of 14 parts in 100) under the same 
conditions, proved to be bacteriostatic. 
Long’s medium contaminated by skin and 
mouth organisms, to which 1 part in 100 of 
oxygenated water was added and inoculated 
subsequently with tubercle bacilli, showed 
bactericidal properties for all the bacteria 
of the associated flora, while favoring develop- 
ment of the tubercle bacilli. This difference 
in the resistance of common bacilli and tuber- 
cle bacilli against oxygenated water could be 
used profitably for isolating tubercle bacilli 
from specimens contaminated with secondary 
organisms.- — Sur la decomposition de I’eau 
oxyginie par le baciUes de Koch, E. AndrefeWy 
Ann. Inst. Pasteur, September-0 ctober, 1946 y 
72: 833. — (P„ Q. Edu>ards) 

Antigenic Substances. — ^Antituberculous 
immune sera contain certain antibodies re- 
acting vith an antigen in the protein fraction 
of the tubercle bacillus. This antigen asso- 
ciated with the protein is not the protein 
itself, it has been identified by Me3’^er as a 
polyosidic antigen; Research shows the e.xist- 
ence in the tubercle, bacillus- of two specific 
polyosides differentiated, by their serological 
and chemical characteristics. The simple 
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polj'’osicle''produces precipitation reactions at 
dilutions of ovqt 1:1,000,000 with rabbit or 
horse tuberculosis antisera. It is soluble in 
75 per cent alcohol and is precipitated by 
alcohol over 85 per cent. Tliis substance 
also fixes complement in the presence of rabbit 
serum in dilution of 1 : 5,000,000, altliough a 
temperature of 4° C. is necessary. The other 
polyoside — polyoside comple.v — is precipitated 
with the proteins, particularly mth the frac- 
tion which is precipitated by acetic acid at 
pH 4.0 and bj' lialf-saturatcd ammonium 
sulfate solution. Digestion by trypsine frees 
the polyoside from the protein. This sub- 
stance causes precipitation with antibacillary 
horse and rabbit sera, as well as fi.xation of 
complement ;vith these sera at a temperature 
well below incubation. The titre of these 
reactions is around 20 times lower than those 
of the simple polyoside. Sera e-vposed to the 
simple polyoside react later with the complex 
polyoside, whereas the reverse is not true, 
indicating that the complex poljmside contains 
two specific components: that of the simple 
polyoside and yet another of its oto. Heat- 
ing the complex polyoside for ten minutes at 
100°C. in a N/5 solution of sodium carbonate 
destroys the specific constituent, thereby 
rendering it identical with the simple poly- 
oside. The significance of these data in 
relation to other research is being discussed. — 
Recherches sur deux polyosides de spicificite 
diffirente exisiant dans les fiUrats de culture des 
bacilles iuberculevx, TF. Schaefer, Ann. Inst. 
Pasteur, September-October, 1946, 72: 7SS . — 
(P. Q. Edwards) 

Fluorescence Microscopy. — An apparatus is 
described for the routine examination of 
pathological fluids for tubercle bacilli by the 
fluorescence method. This has proved 
entirely satisfactory. Examinations of 748 
specimens of sputum, pleural fluid and gastric 
lavage were carried out by this method. The 
results were foimd to be as accurate, more 
sensitive and more rapid than with the 
Ziehl-JTeelsen technique. — Detection of Tvber- 
de. Bacilli by the Fluorescence Technique, J. W. 


Clegg & A. F. Fostcr-Carler, Brit. J. Tvbcrc., 
July, 1946, 40: 9S. — (A. G. Cohen) 

Dyes In Media for Tubercle BaciUL — ^The 
present paper has cliiefly to do nith deter- 
mining which dj'cs are best for coloring 
nutrient media for contrast without materially 
interfering with the growth of graded plantings 
of tubercle bacilli. Three characteristic 
groups were noted in studying a large number 
of dyes. In the first group, the dye in most 
concentrations would color and bo absorbed by 
the medium to an extent that no free dye was 
found in the liquid of condensation, and the 
inoculated bacilli would not be colored. In 
the second group the dye would color the 
medium, but in most concentrations, free dye 
was present in the liquid of condensation and 
the bacilli would also become colored or 
tinted by adsorption. In the third group, of 
which methylene blue was a classic example, 
the dye would color the medium by adsorption 
and usually the liquid of condensation would 
be clear and the tubercle bacilli would be 
colored a deeper tint than the medium. In 
studying the effect of dyes on the medium 
{Corper’s egg-yolk), the dyes were added in 
sufficient concentration to color the medium 
without producing an appreciable xetardation 
of growth from small plantings of tubercle 
bacilli. The dyes were grouped as azo, azine 
and triphenylmethane dyes. Some other 
dyes were not classified. The greatest con- 
trast lies in the blues and blacks, since cultures 
of tubercle bacilli are usually buff or flesh 
color. Gentian violet is no longer used on 
account of its retarding effect on the bacilli. 
Malachite green is now used in many labora- 
tories without the full realization that the 
dye is decolorized by growing bacilli and 
retards the growth of small plantings of 
bacilli. Congo red, wliich gives an orange 
tint in egg media, does not appreciably retard 
growth. In 1933 the authors suggested the 
use of trypan blue as it imparls a pleasing 
blue color to egg media without e.xerting an 
appreciable retarding effect upon the growth 
of bacilli. Dyed medium is not essential for 
trained technicians but, if contrast of colors is 
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desired, a blue or a black medium should be 
chosen. Black stains of standard composition 
haw so far not been available and they may 
not be finally accepted . — Contrast Coloring of 
Media by Dyes in Groicing Tubercle Badlti: 
Effect- of Dyes on Growth of Tubercle Bacilli-i H. 
J. Corper & M. L. Cohen, .4m. J. Clin. 
Path., October i 1946, 16: 621. — (J. S. Woolley) 

BCG Glucose Vaccine. — This is a re\dew of a 
report by E. N. Leschinskaja (American 
Review of So\det Medicine, February, 1946) of 
experiments by Lescliinskaja and Yakengut of 
the BCG Laborator}', Central Institute of 
Experimental Medicine, Union of So%aet 
Socialist Republics. The purpose was to 
overcome the perishability of the BCG vac- 
cine. It was found that BCG bacilli retain 
their viability better in a 50 per cent glucose 
solution than in other media. After a month 
of drjdng, the number of colonies obtained 
upon inoculation remains constant for several 
months. The dried vaccine may be stored 
at room temperature but the best method for 
storing is refrigeration. The glucose vaccine 
emulsifies readily. A standard sterile prep- 
aration was obtained; the growtii of bacilli 
from tills drj’^ BCG after sixteen months of 
storage is appro.ximately equal to that from 
a liquid vaccine presented for two montlis. 
The drj' glucose vaccine, as tested by animal 
vaccination after preservation for one and one 
half years, differs very little from fresh liquid 
vaccine . — Review of the Immunization Value 
of the BCG Dry Glucose Vaccine, (not signed). 
Pub. Health Rep., February, 1947, 62: 211 . — 
(0. Pinner) 

BCG In Norway. — ^Because of the increased 
incidence of tuberculosis during the war, a 
campaign w’as initiated in 1943 to encourage 
immunizations with BCG. A total of about 
42,000 jieople were immimized. Many vac- 
cinated persons were not becoming tuberculin 
positive within two months. It was found 
than the war tuberculin was somewhat weaker 
that the pre-war material. This affected 
chiefly the Krquet reaction; it had less 
influence on the number of reactors to the 


Montoux test with 1.0 mg. This fact did not 
adequately explain the small number of 
reactors. It was then shown that the 
Norwegian BCG vaccine had actually become 
weaker. Some increase in the number of 
positive reactors was obtained by increasing 
the dose. Late in 1945, a BCG strain was 
obtained from the Pasteur Institute in Paris. 
With tills material, positive reactions were 
obtained in 96.8 per cent when 0.1 mg. was 
used. There were many local reactions. 
The dose was cut to 0.05 mg. which appears 
to be about the optimal dose. Other condi- 
tions which are considered necessaiy to 
justify mass immunizations with BCG are: 
(1) safet}’ — there is no e\'idence that BCG has 
ever caused active tuberculosis; (2) lasting — 
tuberculin reactions were present after five to 
six years in 95 to 9S per cent of cases; (S) use- 
fulness — in Oslo, immunization gave 75 to 
90 per cent protection . — Recent Experiences 
with B CG Vaccination in Norway, G. Hertz- 
berg, Tubercle, January, 1947, 28: 1. — (A. G. 
Cohen) 

Delayed Tuberculin Reaction. — Tv'o con- 
secutive tuberculin tests were performed in 94 
adult females at an interval of two weeks. 
The reactions were noted on the third and 
tenth day after each test. On the tliird day 
after the first test the proportion of non- 
reactors to reactors was 36 to 58, and on the 
tenth day 27 to 67, representing 10 per cent 
Vidth delayed tuberculin . reaction. At the 
time of the second tuberculin test 2 additional 
persons showed a reaction. Thus, the series 
which had started with 36 nonreactors ter- 
niin.ated with only 16. An interpretation of 
these facts is attempted in analogy with the 
so-called “delayed dermatitis of sensitization.” 
— Existe-t-il une cuti-riaction retardee de 
sensibilisation a la tubcrculine, L. Marceron, 
Rev. de la txiberc., 1946, 10: 247. — ( V. Leites) 

Reactivation of Tuberculin Tests. — ^A case 
is reported of an active primary tuberculosis 
with generalization and terminal meningitis 
in the course of which local skin reactions 
occurred at the site of three Old Tuberculin 
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tests, performed four years, one year and six 
raontlis previously. The first tuberculin 
reaction had been negative, the second doubt- 
ful and the third highly positive. Biopsy of 
the nodular skin reactions at the time of the 
active primary tuberculosis shon-ed tuber- 
culous tissue changes. Inoculation into 
guinea pigs was positive. It would seem that 
tissues pre\iously impregnated with tuber- 
culin, regardless of whether thej' had been 
the site of an allergic reaction, acquire a 
specific sensiti\aty to tuberculin and a capacit 3 ' 
of fixing tubercle bacilli. In the light of such 
facts it seems that a tuberculous exacerbation 
at the site of an old focus is not necessarily to 
be attributed to an endogenous reactivation 
in situ. The hypothesis is advanced that old 
tuberculous foci c.an play a similar r6le of 
fixation of exogenous tubercle bacilli during 
superinfection as the old skin tests for endoge- 
nous tubercle bacilli in the presence of hema- 
togenous dissemination in the above case. — 
Sclosion simvltanie de trois nodules tuher- 
cideux suT d’ancientm culi-rcdctions, F. Bordet, 
Rev. de la iuberc., 1946, 10: 4S8 . — ( V. Leiks) 

Pharyngeal Tuberculosis. — Primary tuber- 
culosis in the pharynx is very rare; pharyngeal 
tuberculosis as a secondary manifestation of 
foci elsewhere in the body is uncommon. 
Three patients are presented, all young 
adults, in whom histories of repeated sore 
throats were given as the only symptom. In 
all 3 patients, cryptic tonsils were seen, with 
ulcerations either within the tonsil itself or on 
the pharjmgeal wall behind the tonsillar 
pillars. Biopsies proved the tuberculous 
etiology in all cases, both histologically and 
bacteriologically. In spite of extensive clini- 
cal and X-ray studies in addition to repeated 
bacteriological examinations of sputum speci- 
mens, no extrapharyngeal tuberculosis was 
ever found. — Trois cas de htberculose pJiaryn- 
gie d’apparence primitive, F. Piaget, J. de 
mid. de Lyon, October, 1946, 642: 701. — (P. 
Q. Edwards) 

Laryngeal Tuberculosis. — five-year study 
of laryngeal tuberculosis at the Blue Ridge 


Sanatorium is presented. The period between 
1-1-39 and 3-31-44 is contrasted with two 
pretnous five-year periods at the same institu- 
tion. The percentage of laryngeal tuber- 
culosis had decreased greatly. Marked 
d 3 rsphngia prev’cnts swallowing without the 
use of an anesthetic spray. This is the group 
helped most by surgical treatment. There 
were 139 cases of laryngeal tuberculosis in 
2,213 patients discharged from the sanatorium, 
an incidence of 6.2 per cent. This is in 
contrast to an incidence of 12.5 per cent in 
1,090 patients discharged between 1923 and 
1928 and 13.4 per cent in 1,139 patients 
discharged between 1933 and 1938. Treat- 
ment consisted of sprays and silence. In 
78.3 per cent the laryngeal lesions were healed 
or improved at discharge and 76.6 per cent of 
the pulmonary' lesions were arrested or im- 
proved. Treatment, in addition to spray and 
silence, consisted of galvanocautery and nerve 
block. Tlie larymx improved or healed in 
73 per cent. The chest lesions impro\'ed or 
healed in 55 per cent. All 27 cases of tuber- 
culous laryngitis with advanced edema and 
ulceration had severe symptoms. Far ad- 
vanced tuberculosis was present in 82 per 
cent on admission. — Laryngeal Tuberculosis, 
M. K. Humphries, Jr., Dis. of Chest, March- 
April, 1946, 12: 129.— {K. R. Boucot) 

Bilateral Pleurisy. — ^Bilateral pleural effu- 
sion w'as observed in a 14-year-old boy, whose 
father had pulmonary tuberculosis. The 
clinical features of the case, as well as the 
physical signs and the X-ray findings pointed 
to a tuberculous pleurisy'. The %'alue of the 
phy'sical signs is discussed in the differential 
diagnosis of tuberculous pleurisy'. Although 
the guinea pig inoculation of the pleural fluid 
was negative, the tuberculous nature of the 
effusion was well supported by the presence of 
roentgenological signs of a simultaneous pri- 
mary infection. The prognosis of a bilateral 
pleurisy' in a y'oung boy is serious, especially as 
far as future tuberculous manifestations are 
concerned. The indications for evacuation of 
the fluid are reviewed. — Pleuresia scrofibrinosa 
bilateral de origen bacilar, N. Romans, Prensa 
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mid. argent., October, 1940, 33: 2157. — (L. 
Molnar) 

Tuberculosis of Serous Membranes, — A 
^e^^ew of 6,19S postmortem examinations of 
tuberculous patients from 1932 until 1945 
sliowed an almost 100 per cent incidence of 
pleural involvement. Simple edema, sero- 
fibrinous effusion, miliary nodulation and the 
most different forms of sequelae were ob- 
ser\'ed. Pleural adhesions were most fre- 
quent in the apical portions of the lung. 
Occasional observ’ations of lungs recently re- 
expanded after pneumothorax have shown 
that adhesions maj' form verj' rapidlj'. Next 
to tuberculous pleurisj', peritoneal involve-' 
ment was most frequently found, 261 cases 
(4 per cent), 91 in males and 170 in females. 
Ascites was present in 38 cases; fibro-adhesive 
forms in 100 cases; fibrocaseous lesions in 54 
cases; miliary tuberculosis in 39 and peri- 
tonitis with a pearl-like appearance in 20 
cases. In 77 autopsies meningitis was found 
(1.24 per cent); the great majority of these 
cases occurred in the age groups from 16 to 40 
years, coinciding with the general age of 
tuberculous morbidity and mortalitj% Tuber- 
culous meningitis was associated with pul- 
monary tuberculosis in 44 cases; with 
generalized miliarj^ tuberculosis in 22 cases 
and with Pott’s disease, genitourinary and 
osteoarticular tuberculosis and peritoneal in- 
volvement in 6, 9, 3 and 3 cases, respectively. 
Forty-four cases (0.71 per cent) of tuberculous 
pericarditis were observed, 31 in males and 
13 in females. Involvement of the peri- 
cardium was noted more often in the middle- 
, aged and in the more advanced age groups. 
Fibro-adhesive pericarditis was found in 32 
cases; caseous, fibrinous and purulent forms 
were found in 6, 4 and 2 cases,- respectivelj\ 
Simultaneous involvement of pleura, peri- 
cardium and peritoneum occurred in 4 cases. 
Pericarditis was associated in one case for 
each with meningitis, pleurisy and peritonitis. 
— Tuberculosis de las serosas, E. Calderon & P. 
Renc^d, Ap. respir.-y luberc., July-September, 
1946, 11: 220.— {L. Molnar) 


Pleurisy and Primary Complex. — ^The re- 
lationship between childhood-tuberculosis and 
pleurisy was investigated in 747 children with 
pulmonary tuberculosis between the ages of 2 
and 12; 139 (18.6 per cent) had an early 
primarj’^ complex in an active stage. The 
total number of pleurisies was 93 (12.4 per 
cent). Early primary infection was accom- 
panied by pleurisy in 24 per cent of cases. 
Pleurisy developed in most cases (75.5 per 
cent) wliile the primary complex was in an 
infiltrative stage and in 26.5 per cent during 
regression of the primary lesion. In 5 cases 
pleurisy was preceded by erythema nodosum. 
In 4 cases pleuris}' was the first manifestation 
of infection, and the primary complex became 
e'cident after absorption of the exudate. In 9 
cases primary complex and pleurisy appeared 
simultaneously. In 21 cases pleurisy devel- 
oped during the months following the ap- 
pearance of the primary complex. Primary 
■ tuberculosis uncomplicated by pleurisy showed 
an unfavorable course with generalizations in 
14.3 per cent of cases, and death by meningitis 
in 3.8 per cent of cases, whereas primary 
tuberculosis associated with pleurisy showed 
an unfavorable course nith generalizations in 
38.2 per cent of cases and terminal meningitis 
in 11.8 per cent. Pleurisy was found less 
often in the postprimarj^ than in the primary 
period and was of a milder type. Thus, the 
incidence of pleurisy in hilar adenopathy was 
13.5 per cent, in pulmonary tuberculosis of 
the hematogenous disseminated type in 7.3 
per cent,- and in infiltrative forms in 4.4 per 
cent. The numerous cases of reinfection 
tuberculosis under observTition (chronic fibro- 
cavernous forms, caseous-pneumonic forms, 
etc.) were not associated with pleurisy. So- 
called idiopathic pleurisy was seen in only 
IS cases . — Pleurisy and Primary Complex 
in Children, A. I. Odinova, Probl. tuberk., 
(Russian), 1946, No. 3, SO. — (F. Leites) 

Tuberculous Pericarditis and Miliary 
Tuberculosis . — A case of tuberculous epidid- 
jonitis was followed several months later by 
acute pericarditis with effusion, a month later 
by miliary tuberculosis in subacute and later in 
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acute form, leading to death at the end of the 
third week. — Piricardilis hibcrcitlcuse ei 
grannlie, G. Gregoire, M. Caron & J. E. La- 
Brccquc, Laval mM., December, 1946, 11: 1003. 
— (E. Bogen) 

Tuberculous Adenitis and Ocular Lesions. — 
A Bantu woman, aged 25, was admitted to the 
hospital complaining of blindness for two 
years and swellings in her neck for twenty-one 
months. Both eyes showed extensive plastic 
iritis with occlusio pupillae; these lesions were 
regarded as tuberculous. A number of 
discrete rubbery lymph nodes could be felt 
on both sides of the neck and in the submaxil- 
lary and submental regions. Radiological 
examination of the thorax was normal. A 
tuberculin' intracutaneous test was strongly 
positive. Biopsj’’ of one of the Ijunph nodes 
showed chronic fibroid tuberculosis; guinea 
pig inoculation of the material resulted in 
extensive tuberculosis. In cases of ocular 
tuberculosis, it is rare to detect a focus else- 
w’bere in the body. — A Case of Tuberculous 
Adenitis mth Associated Ocular Lesions in 
a Bantu Woman, P. W. Fleming, Clin. Proc., 
Cape Toicn Post-Grad. Med. A., August, 
1946, S: 241.— {A. G. Cohen) 

Intestinal Tuberculosis. — Primary intes- 
tinal tuberculosis is rare; it usually develops in 
a tumor-like form and is due to ingestion of 
raw milk of tuberculous cows. The ulcera- 
tive form of intestinal tuberculosis is not an 
exclusive attribute of far advanced pulmonary 
tuberculosis, it may be demonstrated also in a 
certain number of minimal and moderately 
advanced cases. While its prognosis is 
always serious, it is not as hopeless as it was 
thought to be. Vague gastrointestinal com- 
plaints, inconstant abdominal pain, often 
related to the right lower quadrant or to the 
periumbilical area, and diarrhea in patients 
with pulmonary tuberculosis are suggestive 
symptoms of intestinal tuberculosis. The 
diarrhea is almost alwaj's of the putrefactive 
and rarely of the fermentative type. Hemor- 
rhage is rare; secondary anemia is frequent. 
Intestinal tuberculosis may sometimes simu- 


late attacks of acute appendicitis or peptic 
ulcer. Its first physical sign is often a palpa- 
ble ileocecal tumor. Roentgenological e.xam- 
ination is the most important diagnostic 
procedure. Dilatation and segmentation of 
the small intestine are indirect signs of in- 
testinal tuberculosis. Stasis in the ileum 
after seven to eight hours, and gas in this area 
are important signs; so is the sign of Stierlin, 
that is, a filling defect between two normally 
filled tracts. Proper management of the 
pulmonarj' tuberculosis is the first requirement 
in the treatment of intestinal involvement. 
Bland diet of high caloric value and of low 
residue is recommended; suitable amounts 
of vitamins and minerals should be admin- 
istered. Calcium gluconate intravenous^' 
proves to be effective in combating abdominal 
pain and diarrhea. Sometimes opium deri- 
vates are indicated. Artificial heliotherapy 
in increasing doses is of great help. Pneumo- 
peritoneum is too little known in its effects on 
intestinal tuberculosis. Ulcerative intestinal 
tuberculosis is not treated by surgery, wliile 
the tumor-like form may be removed 
surgically. — Tubermdosis intestinal, A. R., 
Prensa m6d. argent., November, 1946, 33: 223S. 
— (If. Molnar) 

Tuberculous Arthritis. — Taken singly, the 
individual roentgen signs of the arthritis are 
not pathognomonic. But taken together and 
in sequence, they give sufficiently reliable 
evidence for an accurate diagnosis. Tuber- 
culosis of a joint is a metastatic process and 
may be in the synovial membrane or the 
bone contiguous to it. Early diagnosis is 
usually precluded by the insidious onset, and 
X-ray diagnosis lags behind clinical diagnosis. 
The life history of an active tuberculous 
arthritis is as follows: Cortical erosion osteo- 
porosis, loss of joint space, invasion of under- 
lying cancellous bone, involvement of the 
opposing surface of the joint, absence of 
reactive changes, formation of sequestra, 
accumulation of debris, rupture of the joint 
capsule and tracking of the fluid and debris 
with cold abscess formation and luxation of 
the joint. Some of these signs appear con- 
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currently nnd increase in intensity with the 
increasing severity of the process of the joint 
disease. No part of the joint is immune to 
tuberculous infection and if unchecked will 
ravage every portion of it. There is some 
variation in children as compared to adults. — 
Tuberculovs Arthritis of the ShoJildcr, M. R. 
Camiel, Radiology, June, 1946, 46 : 569 . — 
((?. F. Mitchell) 

Prostatectomy in Tuberculous Patient. — 
series of 50 cases with fibroadenomatous 
prostates, removed by transurethral resection, 
is reported. Accurate diagnosis is essential, 
since ' 13.3 per cent of 74S cases coming to 
autopsy at Sea View Hospital had tuberculosis 
of the prostate. The two-stage suprapubic 
resection is considered best in nontuberculous 
patients in fairly good condition. The results 
following transurethral resection on debilitated 
tuberculous patients were much better than 
those in a previous series of suprapubic 
operations. This may be due to the shorter 
postoperative course which follows the former 
method, and the absence of an abdominal 
incision. The patients were carefully pre- 
pared; a low spinal anesthesia was used, and 
the operating time was limited to twenty 
or thirty minutes. There was no mortality, 
no hemorrhages, no ascending infection and 
no reactivation of pulmonary tuberculosis. — 
Transurethral Resection for Hypertrophy of 
the Prostate in the Tubercidovs Patient, A. 
J. Grecnierger & M. E. Greenberger, Urol. & 
Cuian. Rev., October, 1946, SO: 590. — (TF. H. 
Odtwdy, Jr.) 

Pontine Tuberculoma. — In a 23-year-old 
female this syndrome of oculogyric paralysis 
with nuld hemiplegia and marked hemianes- 
thesia of the head on one side and of the body 
and limbs on the other, together with cerebel- 
lar symptoms, was recognized during life as 
probably due to a pontine tuberculoma, and 
this was found at autopsy. — Syndrome de 
Raymond ct Cestan, S. Caron, C. A. Martin, 
M. Samson it L. Patry, Laval mid., December, 
1946, 11: 99S.—(E. Bogen) 


Sarcoidosis. — Sarcoidosis is.rare in children. 
The reported cases in cliildren are. listed. 
A 6-year-old white Cuban boy is reported 
which is the first case observed at Children’s 
Hospital of Habana. He had fever, poly- 
arthritis and a symmetrical erythemato- 
macular eruption of the face and arms of 
three years’ duration. The conjunctivae were 
hj'peremic and a white pin-point spotty non- 
vesicular keratitis was present. The uveal 
tract was involved. Lymphadenopathy in- 
volved the groins, axillae, epitrochlear, and 
cerAucal nodes. Roentgenography of the 
lungs on 3-26-44 revealed bilateral miliary-like 
mottling. X-ray films of the phlanges on 
7- 4 - 4 4 were negative for evidence of sarcoid. 
On 10-16-44, X-ray films revealed a right 
pleural effusion with shift of the mediastinum 
to the left. On 11-16-44 atelectasis at the 
right base was present with an artificial, 
pneumothorax on the right. The tracheo- 
bronchial nodes were enlarged. Bone marrow 
biopsy revealed giant cells similar to those 
found in sarcoidosis. Biopsies of the skin, 
subcutaneous tissues, muscle, lymph node 
and synovial membrane are reported. The 
child was discharged with a diagnosis of 
tuberculosis or Still’s disease. Four months 
later he was readmitted with dyspnea, fever 
and weight loss. Biopsies revealed sar- 
coidosis. Smce the paper has been submitted 
for publication, Pott’s disease of the dorsal 
spine with death due to tuberculous meningitis 
has occurred. No autopsy was permitted. 
— Sarcoidosis {Besnier - Boeck - Schaumann’s 
Disease): Report of a Case in a Child Simu- 
lating Still’s Disease, A. Castellanos & E. 
Galan, Am. J. Dis. Child., May, 1946, 71: 513. 
— {K.R.Boucot) 

Uveoparotid Fever. — A. 55-year-old work- 
man had “influenza” and noticed a swelling 
below and in front of his ears; five weeks 
later fever and chills developed and on hos- 
pitalization swelling of both parotid glands was 
found. No eye symptoms were noted, except 
for an old cataract. During the. following 
weeks the fever continued and pain in the 
eyes and deterioration of sight occurred. 
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Patient did not react to 1 mg. tuberculin 
and X-raj' examination of lungs did not show 
evidence of sarcoidosis. There was bilateral 
chronic uveitis with corneal precipitate, 
somewhat turbid, aqueous, wide-spread pos- 
terior synechiae and striate keratitis of the 
left ej'e; there were no nodules on the iris. 
While this condition improved, myocardial 
failure set in. A few weeks later pleuritis 
developed; the X-ray film showed veil-like 
and stringy shadows of a bronchopneumonic 
appearance, but no signs of sarcoidosis. 
Patient died a month later from pulmonary 
infarct with suppurative pleuritis. Autopsy 
showed microscopical changes in the parotid 
glands and eyes and in the majority of internal 
organs, typical of sarcoidosis. There were 
generally noncaseating tubercles with large 
epithelioid cells and Langhans giant cells, 
surrounded by a thin layer of lymphocytes. 
Caseating necrosis in the centre of the tuber- 
cles was exceptional. Autopsied cases of 
uveoparotid fever are few. This case seems 
the only one in which, in addition to numerous 
organs, both eyes and several salivary glands 
were examined histologically. It is, therefore, 
the best possible substantiation for the modern 
concept that uveoparotid fever is a special 
manifestation of sarcoidosis. In this case 
very few acid-fast rods were demonstrated in a 
cer\*ical and a hilar lymph node. Guinea 
pig inoculations from caseated lymph nodes 
were positive, but cultures from involved 
organs of these guinea pigs were negative. — A 
Case of Uveo-Parotxd Fever {Heerford) with 
Autopsy Findings, K. 0. Granstrom, E. 
Gripswall, C. E. Kristofferson. & A. G. H. 
Lindgren, Ada med. Scandinav., 1946, 126: 
S07.—(P. Pinner) 

Bronchopulmonary Abnormalities. — ^Ab- 
normalities of lobation: (!) Additional fis- 
sures: This is the most frequent type of 
abnormality. The cardiac lobe is formed 
bj' a fissure between the cardiac segment of 
the right lower lobe and the rest of the lobe. 
The dorsal lobe is formed by a fissure which 
partly separates the dorsal segment of the 
lower lobe from the remainder. The lungs 


are otherwise normal. (2) Deficient fissures: 
Fissures are often incomplete • or absent. 
(S) Fissure due to displaced structures: 
a) partial splitting of the right upper lobe bj' 
an abnormally placed azygos vein; 6) seques- 
tration of lung due to an abnormal artery. 
An anomalous artery associated with func- 
tional isolation of the part of the lung wliich 
it supplies. The bronchi in these sequestered 
areas are often dilated and cystic and do not 
communicate with the rest of the bronchial 
tree. Abnormalities of the bronchi: (I) 
Supernumerary bronchi: These are compara- 
tively rare. Normal bronchi are present and 
additional branches arise directl}”- from the 
trachea. (2) Displaced bronchi: These are 
relatively common. The most frequent ex- 
ample is upward displacement of the apical 
branch of the eparterial bronchus. It varies 
in degree from partial splitting of the parent 
bronchus to a frankly displaced apical branch 
arising from the trachea. Other abnormalities 
also are recorded. (S) Congenital cystic 
disease: This subject is more properly dealt 
with in separate treatises. Abnormalities of 
lung parenchyma: (1) Accessory lungs: 
These isolated masses of lung tissue are 
sometimes found in the thorax or abdomen. 
They do not communicate with the bronchial 
tree. The blood supply is derived from 
neighboring vessels. Histologicall 3 ’-, they con- 
sist of bronchial and alveolar elements re- 
sembling fetal lung tissue. Tlie.v are more 
common on the left. Tlicy arc associated 
with congenital absence or malformations of 
the left diaphragm. (2) Agenesis of the 
lung: These are rare. All or part of a lung 
may be absent. There arc three types: 
o) true aplasia, in which there is only one 
bronchus; b) there is one functioning bron- 
chus; from this a rudimentary bronchus 
arises which is only a small nubbing; c) the 
rudimentary bronchus leads to a fleshy struc- 
ture without lobes. (S) Hypoplasia: There 
is great variation in the size of the broncho- 
pulmonary' segments. — Broncho-Pulmonary 

Abnormalities, A. F. Foster-Carter, Brit. J. 
Tuherc., October, 1946, 40: 111. — (A. G. 
Cohen) 
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Coccidioidomycosis. — Since inactive pul- 
monary residues coccidioidomycosis may per- 
sist for months or years in apparently healthy 
persons, tlie recognition and interpretation of 
such lesions is of the utmost importance. 
Seventy-seven hospitalized cases and 200 
out-patients are included in this report. 
Several clinical types of coccidioidomycosis 
are recognized. These include (f) the initial, 
or primary respiratory infection, winch may 
or may not be asymtbmatic, (2) an acute 
self-limited respiratory infection, manifested 
cliiefly as a bronchitis, pleuritis or pneumoni- 
tis, (S) a respimtory infection accompanied 
by allergic phenomena, such as erythema 
nodosum, ( 4 ) apparently benign persistent 
(residual) pulmonary lesions often with cavi- 
tation or nodular formation, usually un- 
accompanied by constitutional sjnnptoms or 
signs and (5) primary infection becoming 
progressive nnth wide-spread lymphatic and 
hematogenous dissemination. In the latter 
t3T3e, which occurs in the first few weeks or 
months of the infection, the lungs, meninges, 
skin, bone and tracheobronchial, supracla- 
vicular and cervical lymph nodes may be 
involved. The most common tjT)e of the 
disease is the acute self-limited respiratory 
infection often clinically indistinguishable 
from the more prevalent nonspecific respir- 
atory infections or atypical pneumonia. 
Fever is present in the majority of patients 
sometime during their illness and lasts about 
one week, but a considerable number may be 
afebrile throughout the entire period of ob- 
servation. Nonproductive cough is present 
in less than half of the patients. Cutaneous 
manifestations differ in character with the 
stage of the disease. In about IS per cent of 
the cases reported, erythema nodosum, less 
well defined erythematous eruptions simulat- 
ing erythema multiforme or generalized 
irregular papular erjdhematous lesions involv- 
ing the entire trunk are present. Granuloma- 
tous lesions, verrucous or papillary in char- 
acter, or single or multiple cold abscesses 
and indolent sinuses may occur in dissemi- 
nated cases. Painful arthritis, sometimes 
with slight swelling, is reported in approxi- 


mately one-third of the cases. Most patients 
look and feel better than their clinical and 
roentgenological findings would indicate, and 
this is also true of the disseminated t3pe. 
Except for cultural and inoculation tests, 
laboratory studies offer little of specific value 
in the diagnosis. Some findings are of value 
as an index of actudty. The leucocyte count 
is usually elevated. An eosinophilia of over 
10 per cent occurred in 23.3 per cent of the 
cases reported. The increased sedimentation 
rate is the most useful single index of actinty. 
The disease may give a false positive serologi- 
cal test for sjpliilis. Roentgenographically, 
in the early phases, coccidioidomycosis may 
simulate various types of acute pneumonic 
lesions and later may be suggestive of lym- 
phoma, malignant metastases and primary 
malignant lesions. Skeletal lesions in the 
disseminated type may resemble various 
neoplastic lesions, nontuberculous osteomyeli- 
tis and periostitis and other destructive bony 
and cartilaginous lesions. The X-ray findings 
follow five general patterns. In prmary 
coccidioidomj’cosis the X-ray fitndings are 
limited to the chest, vary considerably in 
appearance but consist chiefly of pneumonitis. 
Adenitis cavitation, nodules and pleural 
effusion maj' also be found. The pneumonitis 
maj' consist of onl}’’ a minimal increase in soft 
tissue markings in one hilar area which is 
easUy missed, there may also be a perihilar 
or siibpleural pneumonic infiltration. Con- 
solidation of a lobe is rare, resolution may be 
complete in one to four weeks. Hilar and 
mediastinal adenopathj' maj’ disappear com- 
plete!}'. Ca^^tation is generally thin-walled, 
irregular in contour, and usually is not seen 
in the upper lobes. Closure, probably a 
result of the predominance of fibrosis and 
broncliial occlusion, usually is permanent. 
Nodule formation corresponding to pre\-ious 
areas of pneumonitis, may be noted in serial 
films. Ca\"ities are usually small, thick walled 
and round, and occur frequently in the lower 
lobes and right middle lobe. A histor}' of 
exposure to coccidioidomycosis and a positive 
skin test may be of help in the diagnosis of 
patients showing none-xcaTOting nodules. 
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About 0.5 i>cr cent of p.‘\ticnte eventually 
develop progrcs!;ivc or diFFcminating tj7)c of 
infection. Tlie greatest proportion of these 
occur in Negroes. In dis-scniinatod disease 
thoracic lesions may Iw chiefly hilar and 
mediastinal adenitis or plcuritis. Miliarj' 
distribution may occur, simulating miliary 
tuberculosis. Skeletal involvement is apt to 
be multiple, and to lx; associated with multiple 
joint lesions. The spine, peh*is, hands and 
lower c.'drcmities arc the most common sites. 
Meningitis frequently occurs in disseminated 
disease. The diagnosis cannot bo made by a 
positive skin test unconfirmed bj' cultural or 
serological tests. Yet failure to reach a 
correct diagnosis, especially when tuberculosis 
or mnlignancj' is considered, m-a}’ lx; dis- 
astrous. An absolute diagnosis requires: 
(I) obson-ation of coccidioidomyccs in tissue 
sections, sputum, pus or pleural or spinal 
fluid, (2) recoverj* of the mycelial form on 
S.abouraud’6 media, and (S) demonstration of 
the spherules in inoculated animals. Gastric 
Wcoshing or bronchoscopy may fifford material 
for e.vamination. For practical purposes a 
diagnosis in the acute phase can be made with 
reasonable certainty if there is (/) a historj’ of 
recent residence in an endemic area, (2) an 
acute respiratory infection with or without 
cutaneous lesions, (5) a positive coccidioidin 
skin test, and (4) a positive coccidioidin 
serological test. The skin test may be nega- 
tive early in the primary' infection but uill 
later become positive in nondisseminated 
cases. Of 11 cases negative on admission, 

7 became positive two or three weeks later. 
In 3 disseminated cases the test remained 
negative throughout the period of observation. 
A positive test has the same diagnostic 
significance and limitations as the tuberculin 
test. Precipitin and complement fixation 
tests are of value in both diagnosis and 
prognosis. In mild infections, late quiescent 
or inactive phases the tests are usuatl5' 
negative. The titre of complement fixing 
antibodies parallels the severity of the infec- 
tion and in certain ranges may indicate 
impending dissemination. In late inactive 
phases with residual pulmonary cavitation 
or nodular focalization, the serological tests 


arc negative, even when the fungus is found 
in the sputum. Five patients in the scries 
had disseminated disea.se and 2 died. Because 
of the variation of clinical patterns these 
c.a.ses arc reported in detail to illustrate the 
protean features of dis.?cminated disc.ase, the 
po.ssibility of recovery in even the most 
critically ill and the fallacy of evaluating 
thcra}x;utic me.asurcs in indi\-iduat cases. 
Trc.atmcnt is nonspecific, and consists of rest, 
general measures and sj'mptomatic treatment. 
It should be continued until the infection h.as 
subsided clinicallj' and the chest lesions are 
stationarj' or completel.v healed. Abscesses 
m.ay be incised .and drained if penicillin is 
used to prevent sccondar3' infection. Some 
advocate active treatment of pulmonary cavi- 
ties . — Clinical and Roentgenologic Aspects of 
Coccidioidomycosis, C. F. Svxigcrl, J, W. 
Turner ct J. B. Gillespie, Am. J. M. Sc., 
December, 194G, 212: 652. — (ff. F. Mitchell) 

Coccidioidomycosis. — The characteristic 
roentgen features of 60 cases of primary pul- 
monary coccidioidomj'cosis are presented. 
These are classified as follows: nodular lesions, 
peribronchial infiltration, confluent consolida- 
tions, hilar bmphadenopatlij', pleural inTOlve- 
ment, cavity formation, bilateral nodular 
(local) dissemination. The pathological find- 
ings with roentgenological correlation are pre- 
sented in 2 c.ases that came to autojjsj'. — 
Roentgenological Manifestations of Primary 
Pulmonary Coccidioidomycosis, M. Rakofsky 
& T. W. Knickerbocker, Am. J. Roentgenol, 
Avgust, 1946, 56: 14I. — (J. E. Farhcr) 

Pulmonary Acariasis. — In some cases of 
tropical eosinophilia mites (acarina) were 
found in the sputum; many of these patients 
had not lived in the tropics but had worked in 
dusty atmospheres. Two eases are reported, 
not originating in the tropics. In one, a mite 
was found in the sputum. Both responded ex- 
cellently to arsenicals. So-called tropical 
eosinophilia is apparently pulmonarj' acaria- 
sis . — Tropical Eosinophilia or Pulmonary | 
Acarieisis, G. A. M. Hall, Brit. J. Tuberc., 
October, 1946, 40: 124.— {A. Cohen) 



TUBERCULOUS MENINGITIS IN CHILDRENi-"-! 

With Special Reference to Serous Meningitis ' 

Part I. Tuberculous Meningitis 
EDITH M. LINCOLN 

The clinical picture of tuberculous meningitis is well known, the prognosis is 
dire; only a small number of recoveries have been reported. Hope rises with the 
discoverj' of each new drug winch proves to be efficacious in killing or retarding 
the growth of the tubercle bacillus. In a recent trial of promizole in the treat- 
ment of tuberculous meningitis on the wards of tlie Children’s Medical Service 
at Bellevue Hospital (1) there was failure to cure any case, although we were 
having verj’ encouraging results in the treatment of miliaiy tuberculosis with 
the same drug. 

Any new dnig which proves valuable in the treatment of tuberculosis in 
animals will first be tried in human beings against fonns of the disease which are 
known to have very high fatality rates, since in this way the efficacy of a drug 
can best be demonstrated. It is reasonable to assume that disease will respond 
to therapy more quickly if treated earh^ Hence it is of the greatest importance 
that an early diagnosis be made. With this in mind the clinical picture of 
tuberculous meningitis has been reviewed with special reference to the character 
and duration of the prodromal sjTuptoms. Moreover, if we are to evaluate the 
effect of a drug in tenns of anything less than complete recovery or death it is 
essential that we know as much as possible about the natural course of the 
disease to be treated. 

It is the purpose of this paper to anah'zc a series of cases of tuberculous 
meningitis studied in the Chest Clinic of the Children’s iMedical Service of 
Bellevue Hospital, and, in the paper which follows, to attempt to differentiate 
from tuberculous meningitis a clinical picture which is not infrequent in tu- 
berculous children, which we shall call serous tuberculous meningitis. In the 
evaluation of new drugs it is particularly important that this latter clinical 
pictm-e should not be mistaken for tuberculous meningitis since the prognosis is 
not as serious. 

r.VTHOGENESIS OP TUBBRCUEOUS MENINGITIS 

Rich and iNIcCordock (2) in 1933 questioned the widely held belief that tu- 
berculous meningitis was due to a direct hematogenous seeding of the meninges. 
In a detailed study of the brains of 82 cases thej^ found focal caseous lesions 
older than the meningitis in conununication with the meninges in 77 cases. 
They demonstrated cases of meningitis arising from small caseous cortical 
tubercles and from caseous meningeal plaques.. Other investigators disagree 

' From the Chest Clinic of the Children’s hledical Service, Bellevue Hospital, and the 
Department of Pediatrics, New York University, New York, New York. 

= Aided by a grant from the National Tuberculosis Association. 
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Seasonal variations: Chart. 1 sliows the distribution of eases by enlendar 
months and seasons. Our figures agree with many authors in confiiming the 
greatest frequency of tuberculous meningitis in the spring. 

Sex and race dislrihulion: There were S5 males and S2 females in our series; 
S7 white children, 37 Negro, 3G Porto Rican, 2 Mexican, 2 Chinese and 3 Fili- 
pino 



Chaet 1. Showing distribution of cjises of tuberculous meningitis by seasons and by 
calendar months. 



A$c at death. 


Chakt 2. Age distribution of cases of tuberculous meningitis showing a much higher pro- 
portion of infants in the group not previously known to be tuberculous. 

Age distribidion: In the group of cases in which no previous diagnosis of 
tuberculosis had been made there is a strikingty large number of cases who died 
of meningitis between their first and second birthdays. In the group where 
treatment of the original tuberculous disease was attempted there is a more even 
distribution of cases up to the age of 5 and a much greater number of cases 
occurring after the age of 6 (chart 2). 
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larj^or ilosn. In 10 cases no jiositive fubercnlin lest was over obtained. Of 
ibose 10 ehilchx'n with negative tuberculin tests done from thirty-six hours to 
seventeen days before doatli, one was negative to 1.0 mg. of Old Tuberculin 
thirty-.<ix hours before dcatb. Two other cases gave negative tests to 0.1 mg. 
and 0.0.’> mg. on the tenth day before oxitus. The other 7 were tested only with 
a Patch or a IMantonx tc.st of 0.01 mg. Ancrgy to tuberculin was therefore 
relatively uncommon even in well developed ca.sos of meningitis, since S5 per 
cent of the children whose tests wore read had positive reactions and in an ad- 
ditional 10 per cent the final test was made with less than 1.0 mg. of tuberculin. 

cni.xic.u. CICTUKK OF TUUKUCULOUS MEXIXGITIS 

Of the 75 children who were not knomi to be tuberculous before admission 
47, or 01 {>er cent, were diagnosed within twentj'-four lioui-s as having meningi- 
tis. Diagnoses were made chiefly bj- the appearance of the children and the 
ncurologic.al examination, in some cases aided by the history, and were con- 
firmed by the findings in the spinal fluid. An additional 10 cases were at first 
thought to have other ncnrologic.al conditions, most commonly poliomj^cloen- 
cephalitis, brain tmnor or brain injxiry; one apathetic drowsy infant was thought 
to be jnentally subnonnal. In the remaining cases the initial diagnosis was 
obscured by an acute infection such as tonsillitis in addition to the meningitis. 
In almost all c.a.ses not diagnosed on admission, the diagnosis was first suggested 
by positive tuberculin reactions and subsequent chest roentgenograms done as 
part of a routine examination, or by the results of lumbar tap because of con- 
vulsions. In one case the diagnosis was not made till autop.sy. 

Apparently, when tuberculous meningitis presents symptoms which alarm 
the family sufficiently to c.all for medical aid, the diagnosis is often obvious to 
the phy.sician. On the other hand, our survej- also suggests that the diagnosis 
of tuberculous jneningitis, in the absence of the conunon neurological signs, 
may not be considered seriously until a tuberculin test, or more rarelj- a positive 
chest X-ray film, focuses attention on its possibility. I'lie sjTnptoms of wliich 
the patient or his parents complained are shown in chart 3 compared to the 
early sj-mpt oms noted by ixhysician or nurse or in some cases by the parents in 
the group of 92 patients who developed symptoms of meningitis while imder 
medical supervision. Forty-two of these cluldren were under treatment for 
tuberculosis in Bellevue, an additional 1 6 were in other hospitals, 25 were under 
treatment or supervision at-home and 9 were at home and were considered to 
have arre.sted tuberculosis. 

'WTicther the child is at home or in a hospital under medical superxdsion, it is 
ob^^ous that general sjanptoras such as vomiting, fever and apathy or drowsi- 
ness are the most common earlj'- complaints. I'omiting is not likelj’’ to be 
overlooked and appears about equally often in the parents’ complaints and 
the nurses’ notes. Drow.sines3 or apath}' is noted sfightlj^ more often in the 
hospital. It might easily be overlooked by a mother whose child has a liigh 
fever and is vomiting. For some unexplained reason fever appeared more often 
as an early symptom in children admitted to the hospital with meningitis than 
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The usual mode of onset of tuberculous meningitis was insidious, the symp- 
toms graduallj’- or intermittently becoming more marked. During the first 
stage of gastro-intestinal symptoms, apathy and irritability, the neurological 
examination was entirely normal. However, a generalized convulsion was an 
earl}'’ symptom noted in 16 children, or in 9.6 per cent of all our cases of tu- 
berculous meningitis. An abrupt onset udth a convulsion was more commonly 
seen in infants, occurring in 19.7 per cent of all cases under 2 years of age and 
never in children over 5 j''ears old. During the second stage of increasing 
stupor, hyperactive deep reflexes, diminished abdominal reflexes, positive Kernig 
and Brudzinski signs, and ankle and patellar clonus sometimes appeared, usually 
transient at first. Evidence of involvement of the cranial nerves, most often 
strabismus, ptosis, nj'^stagmus or facial paralysis occasionally appeared during 
this second stage. Fixed or unequal pupils, clonic spasms of one or more ex- 
tremities and irregular respirations of the Biot t^’^pe were also seen at this time 



Chart 4. Duration of tuberculous meningitis showing marked similarity in curves al- 
though one was calculated from history given by parents and the other largely from observa- 
tions of physicians and nurses. 

but were seen more commonl}’’ in the final or comatose stage of the disease. 
Tubercles in the choroid were seen in 13 cliildren, or in about 10 per cent of all 
patients in whom ophthalmoscopic examination was done. The finding of choroid 
tubercles was of no diagnostic help, since in 12 of the 13 cases there was an ex- 
tensive miliary pulmonary tuberculosis and in the remaining child tuberculous 
meningitis was diagnosed a week before the choroid tubercle was first seen. 
“Stiff neck” in its early stage of resistance to flexion Avas often seen early but a 
rigid neck usuallj’’ was not seen till later in the disease. The final stage of the 
disease Avas usually one of steadily increasing stupor but in rare cases there 
AA’cre intermittent periods of Avakefulness Avith apparent return to normal cere- 
bration. Terminal conA'ulsions occurred in 6 per cent of all cases, practically 
alAva 5 »^s in fulminating cases. Some degree of nuchal inflexibility combined 
with positive Kernig and Brudzinski signs Avas almost invariably present in 
tuberculous meningitis. The relath’e duration of the three .stages of tubercu- 
lous meningitis Amried greatly. In the average case lasting about three Aveclcs 
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and one half years after his primary tuberculosis, had a protein of 203 mg. per 
cent and a sugar of 4 mg. per cent. One child in whom meningitis was proved 
by autops}'' had a count of 5 cells per cmm. two days before death. 

OCCURRENCE OP HYDROCEPHALUS 

It is well known that in tuberculous meningitis the free flow of cerebrospinal 
fluid from the ventricles may be impeded by the exudate. As a result it is not 
uncommon pathologically to find a slight degree of h 3 'drocephalus. Indeed, 
Engel (9) stated that tuberculous meningitis always causes hydrocephalus. 
Clinicallj'' it is unusual to diagnose h 3 ’’drocephalus except in cases of long du- 
ration. This diagnosis was made antemortem in one case whose first s 3 Tnptoms 
appeared two months before death. Her head increased markedl 3 ’- in cir- 
cumference and h 3 ’'drocephalus and tuberculous meningitis were proved by 
autopsy. In another case the diagnosis of hydrocephalus was made by an 
X-ra 3 ’’ film of the skull shoiving very wide diastases of the sutures in a 2 - 3 ’-ear- 
old child whose first S 3 ’'mptoms appeared thirty-two da 3 ’’s before death. The 
relative infrequenc 3 ’- of h 3 ’'drocephalus at autopsy in patients with tuberculous 
meningitis who ran a short clinical course was striking. Of our total 167 cases, 
105 had a duration of less than three weeks from initial S3Tnptom of meningitis 
to death. In this group there were 40 autopsies which included examination of 
the brain and hydrocephalus was noted 9 tunes, or in 22.5 per cent; with one 
exception there was onty slight dilatation of the ventricles. Of the 62 cases 
which lasted three weeks or more after the first S 3 Tnptom of meningitis w^ 
noted, examination of the brain was done in 22 cases and h 3 ’^drocephalus was 
found 14 times, or in 63.6 per cent. In this group there were 3 cases in which 
there was marked dilatation of the ventricles. The implication that h 3 '’dro- 
cephalus occurs more frequentl 3 ^ in cases of longer duration seems obvious but 
it ma 3 ’’ be of importance in the treatment of tuberculous meningitis with drugs. 
A case with a short histor 3 ’ would seem to offer a better chance of restitution to 
normal if the drug cured the meningitis. It is obvious that if we are to cure the 
disease before h 3 ’'drocephalus develops the therapeutic agent used must act 
quickl3L 

IMPORTANCE OF E.\RLY' DIAGNOSIS IN ATTEMPTED SPECIFIC THERAPY 

Since the most conunon earh' s 3 Tnptoms of the disease arc those often seen in 
children at the onset of minor illnesses, the greatest number of earl 3 ’' diagnoses 
will be made in cases where the child is known to be tuberculous and the sus- 
picion of meningitis is earl 3 ' aroused. The child who has a convulsion as the 
initial s 3 nnptom will onl 3 " be diagnosed prompth* if a hmibar puncture is done, 
but unfortunateh^ this is not the usual practice for a single convulsion, unless 
the child is in a hospital or is known to be tuberculous. The fulminating case 
or case of short duration null present the greatest difficulties in attempting 
trc.atmcnt. The following group of cases are presented to illustrate the difficult 3 ' 
of eavl 3 ’ diagnosis of some forms of tuberculous meningitis. 
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of the routine examination, was positive on 4/13/37 and a chest roentgenogram revealed 
miliary tuberculosis. The neurological examination was still entirely negative, but, be- 
cause of the X-raj' findings and continuing drowsiness, a lumbar puncture was done. The 
fluid was clear, under markedly increased pressure; there were 42 cells per cmm., all Ijun- 
phocjdes; protein was 60 mg. per cent, sugar 20 mg. per cent. This child never developed 
any stiffness of the neck nor positive Kernig nor Brundzinski signs. During the last two 
daj'S of life, the deep reflexes in the legs were absent, as were the abdominal reflexes. She 
developed nystagmus and irregular respirations of Biot type and there was a marked tache. 
Her temperature rose to 104'‘F. and she died 4/16/37, three days after the miliary tubercu- 
losis was found on X-raj* examination. In spite of the fact that tubercle bacilli were not 
found in the spinal fluid, I believe tliis could only have been a case of tuberculous meningi- 
tis. The spinal fluid is characteristic and the disease was associated with miliar5’- tubercu- 
losis in a child whose primary tuberculosis is obviously recent, since she was known to have 
negative tuberculin tests four months before death. 

The diagnosis of tuberculous meningitis soon after the onset of symptoms is 
unlikel}’’ except in the group of children under treatment or observation for 
tuberculosis. Even in this group we shall have to traip ourselves to think of 
the possibility of a meningitis whenever a child who has tuberculosis manifests 
any of the general symptoms associated with the onset of meningitis, such as 
irritability, apathy or vomiting. The following case illustrates the very gradual 
nature of the onset: 

Case IV: J. R., a Negro male, 11-years-old, was on the ward of the Children’s Medical 
Servdee from July, 1943 to Jul}', 1945. He had a massive tuberculous pleurisy with effu- 
. sion wliich bec.ame caseous and by November, 1944 showed extensive calcifications in the 
pleura and in axillary and mediastinal nodes. EGs disease was considered quiescent and 
he was to go home after graduation from the hospital school. On 6/6/45 his temperature 
which had been normal began to show daily rises to 101°F. A few days later he began to 
complain of headaches and frequent administrations of aspirin appear on the nurses’ notes. 
He was a verj’’ bright boy and his teacher commented on inattention and unusual behavior 
in class. There was no change in his physical examination and he was sent in turn to the 
eye elinic, the dentist and the otolaryngology clinic, but no one could find a cause for his 
headaches. On 6/14/45 he vomited while riding in the elevator coming from clinic. On 
examination a few hours later there was a definite slight stiffness of his neck and he com- 
plained of pain on flexion of the neck. A lumbar puncture was ordered but was canceled 
that same evening when he was found playing merrily with the other boys in his room ; the 
neurological examination was normal and remained so for four days. By 6/18/45 stiff 
neck had recurred, he looked miserable, was unable to retain even water; he said that the 
headache was “behind the eyes,” but that it disappeared completely at times. A spinal 
fluid obtained at this time showed clear fluid, under increased pressure, containing 100 cells 
per cmm., all lymphoc3’tes; protein 38 mg. per cent, sugar 38 mg. per cent, chlorides 706 
mg. per cent. He lived for three and a half weeks after this fluid was obtained. For 
several days at a time neurological examination was entirely negative, then stiff neck re- 
curred and transient ankle clonus was noted. Breathing was at times irregular, of Biot 
type; his mentality remained clear until death. A second spinal fluid on 6/22/45 showed 
150 cells per cmm., sugar had fallen to 24 mg. per cent, and chlorides to 673 mg. per cent. 
A tap immediately after death on 7/12/45 showed a cell count of 2,160 per cmm., no sugar 
reaction and chlorides of 614 mg. per cent. 
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Case VII: W. J., 5-yoars-old, h.nd tuberculous pleurisy with effusion in January, 1938; 
m September, 1939 a diagnosis of tuberculous involvement of the eleventh and twelfth 
dorsal vertebrae was made and a spinal fusion was done soon thereafter. He was dis- 
charged from orthoi)cdic care in September, 1941, apparently cured. On 10/12/42 he fell 
while skating but sustained no local injury . On 10/14/42 ho began to complain of head- . 
ache. He died ten days later of tuberculous meningitis; tubercle bacilli were found in the 
spinal fluid. 

Possibly other forms of traimia may plaj" a part in activating caseous foci of 
tuberculosis. 

Case VIII: JI. S., 7-ycars-old, had a primarj' tuberculosis of eighteen montlis’ duration 
wluch was apparently diminishing according to X-raj' appearance, when she was badly 
frightened by a fire which destroyed her home. We were all impressed bj’’ the mother’s 
statement that the child seemed well before the fire, but within a few hours began to com- 
plain of a severe headache. Tliis sjanptom continued in spite of the usual medication, and 
she was admitted to Bclleraie Hospital two weeks after the fire, still complaining of con- 
stant headache. Neurological examination was negative, but two daj^s after admission 
she bcc.amc drow.sy, then developed a stiff neck and died thirty-one days after the fire. 
There was postmortem erddcnce of tuberculous meningitis, a caseous primar3' pulmonarj' 
lesion and miliary tuberculosis of lungs, liver and spleen. It is certainly within the realm 
of possibility that the physical reaction to a shock may have activated a focus of tuber- 
culosis. 

The r61e of excessive exposure to sun in activating tuberculous foci has been 
discussed by Mayer (11). The probability that the factor of sunburn pre- 
cipitated the meningitis in the following case cannot be disregarded. 

Case IX: E. L., a white infant, developed n severe simburn and two daj^s later became 
drows}' .and refused food. Four days later she began to vomit and was admitted to the 
hospital one week after the sunburn because of a conamlsion. She died ten days after ad- 
mission and, on autopsj', showed a primarj’' pulmonarj^ focus of tuberculosis with a cavity, 
verj' earlj' miliarj' tuberculosis and tuberculous meningitis. 

We know* that a general reaction to a tuberculin test may precipitate a men- 
ingitis. One striking case has been reported before (12), but is repeated briefly: 

Case X: D. C.,a Negro girl, 9-years-old, had an extensive primary pulmonarj* tuberculosis 
in December, 1935. She did well on bed-rest and, in'Februarj’-, 1936, only the node com- 
ponent of the primarj^ complex was stilhdsible. On 2/27/36, after a phj’sical examination 
which showed no abnormalities, a Mantoux test with 0.1 mg. was done, followed within 
twenty-four hours by a fever of 103°F., a severe headache and a marked local reaction to 
tuberculin. She was admitted to Belle^^le Hospital on 2/28/36 and died of meningitis on 
3/7/36. Here again the mother and the phj'sician gave striking e-vidence that the child 
seemed well until an occurrence which might have been a factor in causing a perifocal re- 
action. In the mother’s own words the Mantoux test seemed “to scatter the disease.” 

t 

Surgical operations, particularly tonsillectomy and orthopedic procedures, 
have been stressed by various authors as predisposing factors to tuberculous 
meningitis. Ten children with tuberculosis of the bones underwent orthopedic 
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X-ray film previous to tlie supposed onset of tuberculosis. We can, however, 
cite 3 cases in which the date of onset of tuberculosis was known. 

Case Reports 

Case XIII: I. F. had contact vdth her tuberculous mother. On 12/26/42, when she was 
lO-mbnths-old, a Mantoux test with 0.01 mg. of tuberculin and chest X-ray examination 
were negative. Mantoux test repeated on 1/14/43 with 0.1 mg. tuberculin was positive. 
X-ray showed enlarged broncho-pulmonary nodes on the right side. By 1/22/43 she 
showed slight mottling in both lung fields which progressed to definite miliary tuberculosis. 
Irritability was first noted on 3/13/43 and she died on 3/26/43, less than three months 
after the onset of tuberculosis. Tubercle bacilli were demonstrated in the spinal fluid by 
guinea pig inoculation. 

Case XIV: S. P. was examined as a contact case at the age of 2 months and at this time 
(3/5/31) he had a negative Mantoux test with 0.05 mg. of tuberculin. He was followed 
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Chart 5. Showing time interval between first diagnosis of tuberculosis and death from 
meningitis; 43.5 per cent of the 92 cases died in three months or less after the first diagnosis 
of tuberculosis; 77.2 per cent died less than a year after the first diagnosis of tuberculosis. 

in the dispensaty until 10/1/31 when he suddenly dei'cloped fever without other symp- 
toms and was admitted to Bellewie Hospital. Mantoux test was positive with 0.01 mg. 
of tuberculin. An X-ray film showed slight enlargement of the left root. Liver and 
spleen became moderately enlarged, the fever persisted for two weeks ; then, the child went 
home symptom-free. No cause, other than tuberculosis, was found for the fever which 
was thought to date the onset of the disease. On 11/23/31 he began to be very drowsy 
and was readmitted to the hospital on 11/29/31. He died on 12/3/31 of tuberculous 
meningitis, two months after the onset of tuberculosis. On autopsy he had a fresh caseous 
lesion of the left lower lobe, miliarj' tuberculosis and tuberculous meningitis. 

Case XV: G. B., 9-years-old, was admitted to a hospital on 3/10/31 with a three-day 
history of cold, fe^^r and cough. X-ray examination showed a dense shadow o'S'er the 
right lower lung field. There were dulness and diminished breath sounds over this area 
but no r&les. Mantoux test was negative even with 10 mg. of tuberculin. Witliin seven 
weeks her Mantoux test became positive and she developed a hematogenous pulmonary 
tuberculosis. Twent 3 ’--one weeks after the onset of tuberculosis she developed a headache 
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the estimate of the freshness of the lesion bj*- the two examinations. Two 
cases which were called fresh primary foci on X-ray appearance showed cal- 
cifications, one grossly and one microscopicall 5 L A third primaiy focus, judged 
on X-ray examination to be fresh, was encapsulated. Another primary lesion 
which cast a small round dense shadow on X-raj'- films was called calcified and 
on autopsy proved to be well encapsulated but contained no calcium. 

It would seem from the evidence presented from clinical histories and by 
X-ray and autopsy examination that in our cases tuberculous meningitis tended 
to occur earty in the coume of the disease, the majority of cases occurring six 
months or less after the onset; and over 75 per cent shondng e%ddence of a fresh 
primary lesion. 

OCCURRENCE OF HEMATOGENOUS TUBERCULOSIS WITH MENINGITIS 

Chart 6 shows the incidence of miliar 3 ’- tuberculosis in our cases of meningitis. 
It is evident that hematogenous tuberculosis coincided noth meningitis more 



Chart 6. Occurrence of miliary pulmonary tuberculosis in 139 cases of tuberculous 
meningitis. 

often in the infants under one 3 '^ear than in older children. It is also obvious 
that miliar 3 ’’ tuberculosis was many times more frequent in children d 3 dng of 
meningitis while the primaiy lesion was fresh than after the focus had shown 
evidence of calcification. Of the 123 cases vdth manifest primar 3 '- tuberculosis 
and tuberculous meningitis, S4 showed, in addition, roentgen evidence of he- 
matogenous pulmonary tuberculosis. Of the remaining cases, in which no miliary 
lesions could be seen on X-ra 3 ’’ films, there was evidence of miliar 3 ’- pulmonary 
tuberculosis on postmortem examination in 2 cases and, in an additional 5 cases 
where no pulmonar 3 ’ hematogenous seeding was found either on X-ray or 
postmortem examination, extrapulmonary miliary tubercles were found. There- 
fore, 91, or 73.9 per cent, of the cases of meningitis with fresh primaiy tuber- 
culosis had roentgen or postmortem evidence of hematogenous dissemination. 
Onl 5 ^ 3 of the 16 cases with roentgen evidence of calcijying primary foci showed 
miliari’- tuberculosis on X-ra 3 ’' examination. One additional case, with no 
X-ra 3 ’^ evidence of miliary tuberculosis, had a few miliar 3 '’ tubercles in the liver. 
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TUBERCtTLOUS MENINGITIS IN CHILDREN 

2. Of the cases first seen mth meningitis, 54.6 per cent were less than 2-years- 
old and 80 per cent were under 4 years of age. In contrast, only 32.6 per cent 
of the children who developed meningitis while under treatment for primar 3 >’ 
tuberculosis developed meningitis under the age of 2 and 63 per cent under 
4 years of age. 

3. Anergy to tuberculin was found to be relatively imcommon even in well 
developed cases of meningitis; 85 per cent of the patients in whom readings of 
tuberculin tests were obtained were positive. 

4. General sjunptoms such as vomiting, apathy or drowsiness were the most 
usual first symptoms observed. Irritability was more commonly noted as an 
early symptom in cases developing on the ward than at home. Headache 
rarely occurred under 4 years of age, but was observed in 60 per cent of cases 
over that age. Convulsions appeared twice as often in the child not suspected 
of tuberculosis as in the child knovn to be tuberculous. The average age of 
children having generalized convulsions with meningitis was 19 months. 

5. The duration of meningitis from onset of symptoms to death varied from 
one to sixty-three daj^s. The average duration was nineteen and one-half da}'^. 

6. Hydrocephalus was found in 22.5 per cent of the autopsied cases which 

lasted less than tluee weeks after the initial symptom and in 63.6 per cent of 
autopsied cases which survived inore than three weeks after the first sjmptoras 
of meningitis. This emphasizes the importance of initiating any treatment as 
early as possible. ■, ^ 

SUMARIO ' ' 

Meningitis Tiibcrculosa cn el Nino, con Referenda Pariicitlar a la Forma Serosa: 

1“ Parte. Meningitis Tiibcrculosa 

Como preparacidn para la terap6utica especifica de la meningitis tuberculosa 
con antibi6ticos u otras drogas, se emprendid un andlisis de 167 casos de meningi- 
tis observados en la Clfnica Tordcica del Ser\dcio Mddico de Ninos del Hospital 
Bellevue de Nueva York. 

1. Lo mismo que en otras series, la enfermedad se presentd mds a menudo en 
la primavera. 

2. De los casos que ya tenian meningitis al ser observados por primera vez, 
54.6 por ciento tenian menos de 2 afios de edad y 80 por ciento menos de 4 aiios. 
En contraposicion, de los niiios que manifestaron meningitis mientras se les 
trataba por tuberculosis primaria, s61o 32.6 por ciento tenian menos de 2 aiios 
y 63 por ciento menos de 4 auos. 

3. La anergia a la tuberculina resultd ser relativamente rara aun en los casos 
bien desarrollados de meningitis; 85 por ciento de los enfermos en quicncs se 
hicieron lecturas de pruebas a la tuberculina, rcsultaron positives. 

4. Los primeros sintomas observados mds habitualmente fueron generalcs, 
como vdmitos, apatia o somnolencia La irascibilidad fud notada mds fre- 
cuentemente como sintoma temprano en los casos que se presentaron on la sala 
que en los tratados a domicilio. Rara vez se presentd cefalalgia en los de menos 
de 4 anos, pero fud obseia’ada on 60 por ciento do los mayorcs de dicha edad. 
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TUBERCULOUS MENINGITIS IN CHILDRENi-^ 

With Special Reference to Serous Meningitis 

I 

Part II. Serous Tuberculous Meningitis 
EDITH M. LINCOLN 

In the previous paper, 167 cases of tuberculous meningitis observed in the 
Chest Clinic of the Children’s Medical Service of Bellevue Hospital were ana- 
lyzed. 

In contrast to the child mth tuberculous meningitis who in our series in- 
variably died of his disease, we have seen children with physical signs and 
sjonptoms very suggestive of tuberculous meningitis some of whom apparentlj- 
recovered completely. 

MacGregor and Green (1) reported 2 cases of tuberculosis in 3 '’oung cliildren 
in whom there were transient neurological signs suggesting tuberculous men- 
ingitis. In both, the spinal fluids on a single occasion produced a web and 
cjdological changes suggestive of tuberculous meningitis but no tubercle bacilli 
were found. Subsequent spinal fluids were normal and these cases recovered 
completely. The authors suggested that the symptoms might have been due 
to localized foci in the coile.v or meninges which did not progress sufiicientlj' to 
cause a fatal meningitis. 

These same authors found intracranial tuberculous foci in 11 out of 24 patients 
who died of tuberculosis without meningitis. In 3 of these cases no hema- 
togenous foci were found elsewhere. They also foimd tubercle bacilli in 10 
spinal fluids of the same group of tuberculous cases without meningitis, hlac- 
Gregor and Green conclude that: 

“Localized lesions in the central nervous sj’stem may be set up bj’ haematogenous in- 
fection of a mild sporadic tjqje, not meriting the name of miliarj’ tuberculosis. There is 
evidence that on such occasions tubercle bacilli maj-- be present, probablj' temporanij', in 
the cerebrospinal fluid, that occasional!}' clinical sjunptoms and signs may mark the occur- 
rence of this initial infection and that such incidents are not necessarily followed by the 
development of fatal tuberculous meningitis.” 

Rich (2) mentions 2 cases in which there were transient signs of meningeal 
irritation some weeks before diffuse meningitis appeared. In each case the 
subsequent meningitis Avas due to a caseous cortical focus extending to the 
meninges. Cohen and Wood (3) describe 5 cases of “cerebral paratuberculosis” 
lasting one to two weeks, occurring in patients AAith exudative tuberculosis of 
recent origin. Fever, headache and drowsiness Avere the main sATuptoms; 
sluggish pupillarj' reactions and diminished or absent knee jerks A\erc the chief 
phj'sical signs; the spinal fluids AA'cre normal except for increase in pressure; all 

' From the Chest Clinic of the Children’s Medical SerAdee, Bellevue Hospifnl, and the 
Department of Pediatrics, New York UniA'crsity, Ncav York, New York. 

* Aided by a gr.ant from the National Tuberculosis Association. 
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weeks; the signs cleared slowlj’- with definite evidence of fluid still present eight weeks after 
onset. Twelve weeks after admission, 1/21/35, after temperature had been below 100°F. 
for two weeks, the patient developed slight cough and acute pain in left chest anteriorly, 
radiating to shoulder. He became acutelj' ill and on 1 /24/35, three daj'S later, developed 
signs of fluid in the left chest, fever to 103°F. and frontal headache. All deep reflexes were 
hyperactive and a transient left ankle clonus was obtained. From 1/25/35 to 1/27/35 
headache continued to grow worse and was increased bj’- flexion of neck winch was defi- 
nitely stiff. At this time the deep reflexes were normal ; Kernig and Brudzinski tests were 
negative; there was a well sustained left ankle clonus; eye grounds were nonnal; the child 
was veiy drows}"^ and stuporous. On 1/2S/35 the spinal fluid was clear, under incieased 
pressure without cells; sugar 60 mg. per cent, protein 14 mg. per cent, chlorides 620 mg. 
per cent, no pellicle formation was noted. The headache was relieved by tap for twelve 
hours and then recurred. The patient continued very drowsy but could be roused and his 
neck was less stiff; the spleen was definitely palpable; temperature continued to reach 
103° or 104°F. daily. On 1/31/35, ten days after onset of serous meningitis, a second 
spinal tap showed a cell count of 35 per cmm. vdth 75 per cent Ijmiphocjdes; sugar 77 mg. 
per cent, protein 25 mg. per cent, chlorides 706 mg. per cent, no pellicle foimation; no 
tubercle bacilli were found. Inoculation of fluid into a guinea pig was later reported to be 
negative for tubercle bacilli. During the next few daj's the headache improi-ed, the 
patient was less drowsj'^ and neurological examination was entirely nonnal except for 
bilateral ankle clonus. On 2/5/35, two weeks after onset, the spinal fluid showed a count 
of 20 cells per cmm. with 90 per cent lymphocytes; sugar 62 mg. per cent, protein 23 mg. 
per cent, chlorides 742 mg. per cent. The temperature gradually fell to normal and 
stayed so after 2/26/35. The spleen was not felt after 3/1 /35. The bilateral clonus ]Der- 
sisted until 2/19/35 but no other abnormal neurological signs were present. The signs of 
fluid in the left chest began to diminish about the middle of January and by 4/15/35 onl}' 
dulness and diminished breath sounds pereisted at the base. This boj* was sent to a sana- 
toi'ium for sei-enteen months. He has been followed in the clinic since his discharge and 
has remained well ; eight j'ears after the episode of serous meningitis this boj' was accejrted 
in the Army and served in the Pacific area for over a j'car. 

Case 11: J. G., a 6-year-old white boy, was admitted to the hospital on 3/25/35. One 
brother had died of tuberculous meningitis. For two weeks before admission he had been 
“lying around” and liis mother noted that he tired easily and seemed feverish. He cried 
out at night complaining of pain in his head. He had vomited several times. On admis- 
sion he was drowsy and looked chronically ill. The next daj' he had a positive bilateral 
Kernig sign and the Mantoux test with 0.1 mg. tuberculin, which had been done in the 
dispensary the day before admission, was vcsiculated and markedly indurated. X-rey 
examination showed a large left root shadow with clouding extending to axilla (figure 1 A). 
S{)inal fluid was under markedly increased pressure with 2 cells per cmm., sugar 76 mg. per 
cent, protein IS mg. per cent, chlorides 07S mg. per cent. Inoculation of fluid info a guinea 
pig gave no e\'idence of tuberculosis. The white blood count was 9,000 with 71 per cent 
polymorphonuclear leucocytes. Shortly after the spinal tap the Kernig sign disapiwarcd 
and the neurological examination remained negative thereafter. During the first week in 
the hospital his tempeiature fluctuated widely from 9S° to 101° or 103°F. daily, but there- 
after never reached 101°F. This boy remained under observation at Bellevue for six 
weeks and was transferred to a sanatorium where he remained seven months. The i)ri- 
mary focus of tuberculosis in his lung healed, leaving definite calcification (figure IB). 
He is now 17 years old and in apparent good health. 
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I'liese 3 boys all had tvansient neurological s.>Tnptoms suggesting cerebral 
irrit ation -while suffering from active tuberculosis. In the first case the me- 
ningeal sign scoincided -with the development of a pleural effusion and in the 
third case with an increase in the size of the perifocal reaction around the pri- 


A B 



Fig. 2A. (Upper left) Case III, R. P. X-ray film taken on admission to hospital 
9/24/31, showing a verj' slight widening of the mediastinum to the right. 

Fig. 2B. (Upper right) Case III, R. P. X-ray film taken 10/19/31 after five days of 
high fever, showing an increase in width of the mediastinum to the right and clouding ex- 
tending from right root to base. 

Fig. 2C. (Lower left) Case III, R.P. X-ray film taken 10/24/31, four days after acute 
onset of serous meningitis, showing further increase in size and density of clouding from 
right root to base, hloist rales were heard in the right interseapular area from 10/20/31 
to 10/26/31. 

Fig. 2D. (Lower right) Case III, R. P. X-ray film taken in 1934, showing calcification 
within streaked and mottled area extending from right root to base. 

mary focus. In case I, I think ive can assume that the pleural effusion on the 
left -was due to a perifocal reaction around previouslj’- seeded tubercles of hema- 
togenous origin and it seems not unreasonable to suimise that in cases I and 
III the signs of cerebral irritation may have been due to similar collateral 
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although there was no improvement in the abdominal condition^ She was discharged to 
Sea View Hospital 2/9/32 and died there four months later of tuberculous peritonitis 
without having any recurrence of neurological signs. 

Case VI: C. P., a Negro girl of 6 years, bad an acute onset of fever six weeks before ad- 
mission and subsequentlj- developed anorexia and apath3' and lost 5 pounds in weight. 
On admission to the hospital on 10/22/30 she was not acutely ill. X-ray examination of 
the lungs showed a marked widening of the mediastinum to the left and an infiltration at 
the right base adjacent to the heart. She had a general enlargement of the superficial 
lymph nodes including a large left supra cla\’icular node and a markedly distended abdomen 
in wliich sewral small hard masses could be palpated; the spleen and liver were enlarged; 
a flat film of abdomen and gastro-intestinal X-ray series were negative. Urine showed 
a faint trace of albumen, white cells, sometimes clumped, a few red cells and on one oc- 
casion granular casts. Complete urological examination, including retrograde pj'elo- 
grams, was hcgath'e. 

Neurological examination remained negative until 11/16/30. On this da^-^ the fever 
rose to 104° F. The neck was stiflt; Kerm'g and Brudzinski signs were negative but there 
was a bilateral marked ankle clonus. There was no drowsiness nor irritability. On 
11/24/30 she still showed a bilateral ankle clonus “sustained to about 10 eontractions.” 
A spinal tap revealed a clear fluid under normal pressure, no cells, sugar 54 mg. per cent, 
protein 12 mg. per cent.- On 12/5/30 the ankle clonus on the right side was barely ob- 
tainable, blit was still well sustained on the left. Two weeks later this child was trans- 
ferred to Sea View Hospital where she remained sixteen months. She continued to have 
fever for months but we have no information about her neurological e.xamination be5"ond 
the fact that no deviations from normal were noted. She returned to our dispensary in 
April, 1932 in excellent general condition but with exndence of fresh phlyctenular con- 
junctivitis of her right eye. X-ray films showed calcification in the parenchyma just 
adjacent to right cardiac border and above the first left rib. No enlargement of the medi- 
astinum could be made out. She remained well until January, 1933 when she reported to 
the ej'e clinic because of a recurrence of phlyctenules. A Mantoux test was followed by 
a marked loc£il reaction and high fever for several days. One month later she developed 
erythema indvratum on both calves, fever and an enlargement of her superficial lymph 
nodes. She was readmitted to the hospital, developed signs of uremia vdth a blood non- 
protein nitrogen of 150 mg, per cent and also a positive Congo red test. On 6/22/33 
she showed numerous papulonecrotic tuberculides which continued to appear till death 
on 7/4/33. Neurological examination remained entirelj" normal till three daj's before 
death when a stiff neck was noted. Spinal fluid was clear, under normal pressure with no 
cells seen, sugar 72 mg. per cent, protein 35 mg. per cent. Following the spinal tap the 
neck was no longer stiff. An autopsy on tliis child (Dr. W. Gretlimann) revealed a pri- 
niarj'' tuberculous focus in the left lower lobe with incomplete capsule formation ; caseous 
bronchopulmonarj’^ tracheobronchial and paratracheal Isnnph nodes especiallj' on the left 
side; productive tuberculosis of the colon with caseous and calcified Ijmphadenitis of the 
mesenteric and retroperitoneal lymph nodes; am3doidosis of kidney, spleen and liver. 
Examin.ation of the brain (Dr. Irving Graef) : “The dura strips readily and the underl3’ing 
pia arachnoid presents fine adhesions to it in places. Multiple sections of the entire brain 
and brain stem disclose no abnormalities except for marked congestion of the blood vessels. 
There appears to be some resorption in the white matter about the blood vessels. The 
ventricles are symmetrical and contain clear fluid. Diagnosis: Healed, nonspecific 
focal basilar meningitis.” — — 
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case VI there was simultaneous appearance of a tuberculous pneumonia and 
signs of meningeal irritation. In both cases VI and VII, autopsy showed a 
nonspecific adhesive meningitis with no evidence of caseous cortical foci. 

AVc have records of 4 cases whose signs of meningeal irritation persisted till 
death. 


Case VIll: M. 11., a Negro girl of 23 months, with cxiensive primaiy tuberculosis of the 
left upper lobe complicated by pleurisy, pericarditis and liematogenous dissemination, 
was first admitted to Bellevue Hospital on 12/18/31. Soon after admission she had a high 
fever for ten days and an increase in the hematogenous lesions seen on X-ray films. Dur- 
ing February and March she did not seem acutely ill; she had a low-grade fever and gained 
weight. At the end of March her liver and spleen enlarged markedly, and papulonecrotic 
tuberculides api)earcd on the wrists and right hand. Early in April, dailj' liigh fever 
recurred and. moist rfiles were heard in both lungs. On 4/15/32, four months after ad- 
mission, neurological examin.ation was negative. One week later she deveoped a slightly 
stiff neck and photophobia and a questionablj'^ positive bilateral Kernig sign. Tlie stiff- 
ness of the neck continued and the cliild continuously lay on her right side with knees 
rigidly fle.xed. A bilateral ankle clonus appeared on 4/23/32. Spinal fluid was clear and 
under normal pressure; one cell per cmm.; sugar 77 mg. per cent, protein 22 mg. per cent. 
On 4/27/32 a second spinal fluid showed onlj' one cell per cmm., sugar 68 mg. per cent, 
protein 24 mg. per cent. On 5/7/32 there were 160 cells per cmm., sugar 75 mg. per cent, 
protein 22 mg. per cent. Inoculations of fluids into guinea pigs were negative for tubercu- 
losis. By 5/22/32 her legs could be extended ndthout pain, there was only slight nuchal 
resistance. Four days later she became very irritable, the neck became rigid, she lay 
constantly on her right side with her right hand held at times in an athetoid position. 
At times she had a fine tremor of the right hand. She died with the neurological picture 
unchanged on 5/31/32 and the last spinal tap on 5/20/32 showed 12 cells per cmm., 
sugar 63 mg. per cent, protein 22 mg. per cent. No tubercle bacilli were found on direct 
examination or bj- guinea pig inoculation. 

At autopsy, this child had a primary tuberculosis of the lung with generalized hematog- 
enous tuberculosis. The brain showed “a rounded yellowish mass on the surface of the 
left parietal lobe. This mass measures about 6 mm. in its greatest diameter. It is at- 
tached to the under surface of the meninges and firmly adherent at the site of attach- 
ment. There are no miliary tubercles seen on the brain or meninges.” (Dr. C. A. Con- 
nor.) In addition. Dr. W. Grethmann noted that “the inner surface of the dura mater 
is very rough, dull, and granular over both frontal poles of the hemisphere.” 

Case IX: A. J., a Negro girl of 3 years, admitted 11/16/30, had a large primarj^ tubercu- 
lous focus of the right lower lobe, general Ijrmph node enlargement and phlyctenular con- 
junctivitis and keratitis and recurrent p.apulonecrotic tuberculides. She ran an irregular 
fever but was in fairly good condition. Dulness and diminished breathing were the onl 5 f 
signs heard over the base of the right lung. Five months after admission, on 5/3/31, 
she became acutely ill, drowsy and nauseated and complained of headache. For the first 
time constant moist rales were heard over the right base. Tlie Kernig sign was positive 
and her neck slightly stiff. Spinal fluid was clear and under normal pressure, with 6 
cells per enun., sugar 5S mg. per cent, protein 22 mg. per cent. Her neck continued stiff 
and a positive Kernig sign persisted until death four weeks later. She developed a right 
ankle clonus and vomited occasionally. She became increasingly apathetic. Several 
spinal taps were done the last four daj's before death and revealed no abnormality. The 
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The neck varied in stiffness from this time on and was occasionally noted to be flexible. 
The baby became increasingly drowsj'. On 7/6/37, four days before death, respirations 
were definitely of the Biot tjT^e. A postmortem spinal tap showed a clear fluid with 3 
cells per cmm. Inoculation of fluid into a guinea pig gave negative results. On autopsy, 
tliis baby showed no evidence of meningitis either grossly or microscopically, but he did 
show caseous nodules in the left cerebellum and a similar area in the right occipital tip. 
Microscopic report (Dr. L. D. Stevenson): Hematoxj'lin and eosin stains of the occipital 
pole and cerebellum show a well demarcated area in the subcortical region. There is a 
large necrotic center with small areas of hemorrhage and surrounded by a zone of cellular 
exudate consisting of lymphocytes, large mononuclear cells, histiocytes and occasional 
multinucleated giant cells. There are many blood vessels in the region. There is perivas- 
cular and pericellular edema in the surrounding cortex. There is no evidence of menin- 
gitis.” 

Tliis group of cases again illustrates the tendency for signs of tuberculous 
serous meningitis to follow or be accompanied by evidence of increased local 
activity of the pulmonary tuberculosis or of hematogenous seeding. In case 
VIII the neurological signs followed an increase in fever, occurrence of papulo- 
necrotic tuberculides and the' appearance of moist rffles. Case IX likewise first 
had constant signs of moisture in the limg coincidentally \vith the evidence of 
meningeal irritation. In case XI the serous meningitis was accompanied by an 
increase in the size of the primarj’’ focus. X-ray evidence of hematogenous 
tuberculosis and the finding of a palpable spleen. In case X the evidence of 
serous meningitis provided by the spinal fluid might have been missed if the 
facial paralysis had not occurred. 

If our explanation of the pathogenesis of serous tuberculous meningitis is 
correct, namelj’’ that the clinical picture is due to a pierifocal reaction around a 
tuberculous focus previously established in the brain, then it is obvious that 
the clinical picture of serous meningitis may be seen preceding a tuberculous 
meningitis. However, in onlj'^ one case was the clinical picture of serous tuber- 
culous meningitis followed bj"- a short remission of s 5 TOptoms and then recurrence 
with caseous tuberculous meningitis and death. 

Case XII: M. I., a Filipino boj’’ 4 years old, was first examined as a contact to his father 
in October, 1938. He had a positive tuberculin test but a normal X-ray picture. Two 
months later he was reexamined because Iris sister had developed miliary tuberculosis and 
a roentgenogram showed a thickening of the left axillar 5 ’' pleura. On 12/26/38 he was 
admitted to Bellevue Hospital because of a low-grade fe'v^er. He had had a pneumococcus 
pneumonia with empyema and a complicating mastoiditis seven months previously and 
some discharge from his ear was still occasionally observed. He was a poorly nourished 
boy who sliowed a perforation in his left drum, and dulness and diminished breath soimds 
in his left axilla. Efis physical examination was otherwise essentiall 5 ' negative. An X-ray 
film taken on admission showed only thickening of the axillar 3 ' pleura. During the first 
tliree weeks in the hospital the temperature onlj' reached 101°F. on three occasions and 
was never above tliis. For the next two weeks his temperature rose almpst dailj’ to 102®F. 
X-raj’- film of 1/25/39 showed definite miliarj’’ tuberculosis of both lungs. The spleen 
was not felt, but he developed an enlargement of all the superficial Ijnnph nodes; two weeks 
later, on 2/14/39, after his temperature had subsided for over a week, he suddenlj* com- 
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TUBERCULOUS MENINGITIS IN CHILDREN 

picture we are describing as serous meningitis. This finding in spinal fluid- 
ndth a normal chemical content would therefore not offer a means of differential 
diagnosis between caseous and serous meningitis. 

Temporary or complete recovery may foUow serous tuberculous meningitis. 
Of the 12 cases presented in this paper 3 are alive and well, and 4 more recovered 
from serous meningitis but died four to thirty-two months later of other tuber- 
culous complications. The spontaneous cure’ of tuberculous meningitis has 
been reported but even the most optimistic figures give the disease a mortalitj'’ 
rate of over 99 per cent. In the twenty-five j^ears since the Chest Clinic of the 
Children’s Medical Service at Bellevue Hospital was organized, no case of 
spontaneous cure of tuberculous meningitis has been seen. 

Cases have been presented showing evidence of cortical or meningeal irrita- 
tion which .we believe illustrate the clinical pictures associated with “Rich 
foci.” It is my belief that some, of the cases represent cortical seedings and 
in others the symptoms are due to collateral inflammation around previous 
seedings. We need more clinical observations before these two pictures can 
be clearly distinguished. Of the 4 cases which died while sjmptoms of serous 
meningitis were still present, in 3 instances the presence of caseous foci in the 
cortex and the absence of meningitis was proved by postmortem examination. 

Cases have also been presented which suggest that, in common vdth other 
forms of tuberculosis, intracranial foci may be arrested and even healed. Three 
patients Avith serous meningitis were presented who are alive and well eleven 
to fifteen years later. Additional evidence of the possibility of disappearance 
of intracranial tuberculous foci is offered in the 2 patients who died eighteen 
and thirty-two months after their episodes of serous meningitis. Careful 
search failed to show intracranial caseous foci of tuberculosis, although in both 
cases there was evidence of healed nonspecific meningitis. 

The prognosis of children who have recentty had evidence of serous tuber- 
culous meningitis must obviously be guarded if we believe that this clinical 
picture is due to caseous intracranial foci. As long as these foci remain active 
there is the ever present danger of discharge of tubercle bacilli into the subar- 
achnoid space, causing a meningitis. In addition, there is often evidence of 
other foci of tuberculosis of hematogenous origin. If the child not only rc- 
covere from the serous meningitis but his underljdng tuberculosis is apparently 
quiescent, every effort should be made for a period of j^ears to guard him from 
factors which haA'e been thought to precipitate a meningitis. It is possible 
that these factore, which have been discussed previously, act by causing a 
perifocal reaction around the area of cortical or meningeal seeding. A child 
who has had evidence of serous meningitis should therefore be guarded as much 
as possible against attacks of measles or pertussis; he should not have excessive 
exposure to sunlight and should never be subjected to further tuberculin testing. 
Surgical operations if not essential nor of Iife-sa\'ing nature should not be under- 
taken. Even with evidence of cortical seeding man}” clinicians, and notabh' 
Wallgren (G), believe that tuberculous meningitis may to some extent be pre- 
vented by limitation of the physical activity of the clfild during the most active 
phase of his primarj' tuberculosis. 
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Cuatro murieron sin mds signos de invasidn meningea, de 4 a 32 meses despu^s 
de reponerse do la mcnigitis serosa, y en 2 de ellos habia signos patoldgicos de 
meningitis anespecffica curada. 

En 4 cases los signos de meningismo persistieron hasta la muerte, y en 3 de 
ellos encontrdronse tuberculomas carebrales caseosos, pero sin signos patoldgicos 
de meningitis. 

En 1 caso de meningitis serosa una breve remisidn de los sintomas fu4 seguida 
de la muerte por meningitis tuberculosa. 
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acceptable. These cases were further subdivided into four groups, according 
to the size of the infiltrations, as will be explained later on. 

All of the Sanatorium X-ray films w'ere re\newed and described, and the 
details of tlie patients’ progress (clinical, laboratory) in the institution were 
recorded. This same tjToe of analysis was continued during the follow-up 
period and X-ray films and medical records were obtained from the clinic, 
hospital or private physician that had furnished treatment for the patients. 
All of the X-ra}’- data were obtained from actual inspection of the roentgeno- 
grams and not from the reports alone. All of the Sanatorium and outside 
X-ray films were read jointly by Doctors Bobrovitz and Hurst. 

In this study an attempt has been made to relate the roentgen, clinical and 
laboratoiy findings in a series of cases at the time of admission to the Sanato- 
rium, to the behavior of the lesion and the risk of progression during a long 
follow-up period. Thus we hoped to find the factors or criteria by which the 
clinical significance and prognosis of minimal tuberculosis could be judged. 
Tests for statistical significance were applied to all of the differences discussed 
in this paper. 

There were 256 cases vith minimal tuberculosis admitted during 1938 and 
1939. However, only those cases vath at least six months’ continuous obser- 
vation after admission to tlie Sanatorium were included in the analysis. Thirty- 
six cases which did not meet this criterion were omitted. The 36 cases which 
were excluded did not vaiy significantly from the remaining 220 cases which 
formed the basis for the follovang studj"- in regard to sex, color, age and char- 
acter of lesion on entrance. 

There were 145 white patients and 75 non-white. Included in the non-white 
group were 44 Negroes, 26 Porto Ricans and 5 Chinese. Because the numbers 
in eacli of the non-white gi’oups were small, aU of them were grouped together 
in the statistical analysis, even though there may have been differences in out- 
come among them. Such differences would be difficult to detect because of 
the small number of cases. 

There were 103 patients under 25 years, and 117, 25 years and over. The 
age classification was based on these two main groups in order to deteimine 
the behavior of the adolescent and young adults as differentiated from the 
older age groups. Because of the' paucity of numbers it was not considered 
practical to further subdivide the patients in smaller age groups. 

The total group included 127 females (58 per cent) and 93 males (42 per 
cent). Since little difference between the se.xes as regards progression was 
observed (the cumulative progression rate at the end of five j'^ears for males 
was 40 per cent and fpr females 43 per cent) and as the number of cases in each 
group was alreadj’- small, the cases were not subdivided according to sex. The 
distributions for each sex by color, character of lesion and period of observation 
did not varj’’ significantl 3 \ 

In grouping the patients bj"^ type of lesion, we utilized the excellent definitions 
for the roentgenological character of the infiltration described bj'- Reisner and 
Downes (1) : 
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Thus, 43 per cent of the patients were followed up for three years or less, 
and 57 per cent observed from four to seven 3 ’^ears (38 per cent for four and 
five j-ears and 19 per cent for more than five years). 

The distribution of the cases bj*' age, color and t 5 ^e of lesion is shown in 
table 2. 

Of the entire series 66 per cent were wliite and 34 per cent non-white, and 
47 per cent were under 25 j^ears of age and 53 per cent were over 25. Among 
the white patients the numbers below and above 25 years were practically 

TABLE 1 


Total period of contintwus observation 


YEASS 

NUimER OF PATIENTS 

PEE CENT 

1 

.48 

21.8 

2 

23 

10.5 

3 

24 

10.9 

4 

27 

12.3 

5 

57 

25.9 

6 

34 

15.5 

7 

7 

3.2 

1 


TABLE 2 

Distribution of cases according to age, color and type of lesion 



TOTAL 

CS0U7S 1 A>n> 2 

Gsotirs 3 iom 4 

Total 

220 

66 

154 

White 

' 145 

48 

97 

Under 25 years 

74 

29 

45 

25 years and over 

71 

19 

52 

Non-White 

75 

IS 

57 

Under 25 years 

29 

10 

19 

25 j’ears and over 

46 

8 

38 


equal. The non-white patients showed a preponderance in the older ages with 
39 per cent imder and 61 per cent over 25 j’^ears. 

Of the total of 220 patients, 66, or 30 per cent, had lesions classified in groups 
1 and 2 (exudative or exudative-productive), and 154, or 70 per cent, were in 
groups 3 and 4 (productive-fibrotic or fibro-calcific). The proportion for the 
different types of lesions in the white individuals was 33 per cent for groups 1 
and 2, compared with 67 per cent for groups 3 and 4. There was a preponder- 
ance of productive and fibro-calcific lesions in the non-white patients, for only 
24 per cent were in groups 1 and 2, and 76 per cent in groups 3 and 4. 

For the entire group of 220 cases, and making no allowance for varying periods 
of observation, 147 had remained stable or retrogressed, and 73 had progressed. 
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charge, and is figured from the date of the first X-ray film. The average Sana- 
torium stay for the entire group 'of 220 patients was six months and only a few 
patients (including 4 of the 73 that progressed) stayed longer than a year. 
Actually, therefore, the second year of observation represented for most pa- 
tients a period shortly after discharge from the Sanatorium. That the pro- 
gression rate is highest in the second year may be connected -with this fact. 
Of the 73 patients who progressed, only 13 did so while still in the Sanatorium 
(all of these were during the first year of observation), while 60 progressed 
after departure from the institution. 

The Sanatorium treatment these patients had is tabulated in table 3 A. 

The 60 patients who progressed after leaving the Sanatorium and the 147 
patients who showed no progression did not differ significantly in the type of 
treatment they received while -in the institution. The 13 patients who pro- 
gressed in the Sanatorium differ significantly from the other two groups, since 
they show a higher proportion of time in the infirmary and semi-infirmary. Of 
these 13 cases, 10 were exudative or exudative-productive on entrance which 

TABLE 3A 


Treatment and duration of stay in Sanatorium, according to progression 



TOTAL KU1£B£S 

ANXaACE NT7U 

Infirmary 

[BEE OF MONTHS 1 
SANATOEJUM 

Semi-Infirmary 

•EEATUETfT IN 

Ambulatory 

Progressed while in Sanatorium 

13 

2.0 

2.6 

6.8 

Progressed after leaving Sanatorium.. 

60 

.2 

.5 

5.0 

Did not progress 

147 

.2 

.6 

4.7 


would, no doubt, account for the infirmary care. In onl}^ 3 of the 13 was there 
a change from an ambulator}’’ status to infirmary care. 

These figures and the high incidence of progressions during the first two years 
of follow-up observation suggest the following thoughts in relation to treatment. 
The period of Sanatorium care might be lengthened and the standards by which 
patients are now discharged modified to require longer observation. In this 
respect, stricter criteria concerning the classification of the clinical status of 
arrest might be ad'visable. It should be emphasized that intensive, prolonged 
post-sanatorium care is most important. The ultimate outcome in a minimal 
case can be favorably or imfavorably influenced by the type of follow-up obser- 
vation and post-sanatorium living conditions. One must guard against relaxa- 
tion of close medical supervision, an unregulated daily work tolerance, excessive 
social actmties and economic and emdronmental deficiencies. 

The relation of the progression of the tuberculosis to the age and color of the 
patients and character of the lesion is indicated in table 4. 

The cumulative percentage of progression at the end of five 3 "ears showed a 
definite relationship to age, the adjusted rates being 57 per cent for those imder 
25 years, and 37 per cent for those 25 years and over. The greater risk of 
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Chart 1 shows the cumulative percentage of progression at the end of each 
year adjusted for color by age and type of lesion. 

Chart 1 demonstrates that the cumulative progression rates adjusted for 
color were lower in patients over 25 with productive-fibrotic and fibro-calcific 


MINIMAL CASES OF TUBERCULOSIS 

CUMUUTIVE PERCENTAGES SHOWING PROGRESSION OF LESION 
BY CHARACTER OF LESION AND AGE OF PATIENT - ADJUSTED FOR COLOR 
BY LENGTH OF OBSERVATION 



Chart 1 

lesions that in the other three groups, which showed much higher and similar 
rates. 

The relationship of age and type of lesion to the risk of progression has been 
clearly indicated. Whereas the adjusted cumulative five-year progression rate 
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the total pronp, ro<’e5vo<l pneumotlior/ix fhcrajiy. Of the 37 cases ivith cavities, 
10 had pneumothorax; •! patients without- cavities also received pncumotliorax. 
Iraiiht jiaticnfs tiied tuberculosis after proKressinp and one patient died 
from tuberculosis later, after In'in;: stable durinij the period of observation, 
'rhere were, in addition. 2 nonlubcrculous deaths (one among the 147 stable 
cases and the other a case winch became stable after the first progression). 
In 4 cases there was no further observation after the first progression. 

According t-o the mortality mtes prevailing in New York City during the 
period from 1939 to 1941, the number of doatlis for the total period of observa- 
tion from causes other than tuberculosis, to lie expected in a group of the .same 
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age, sex and color distribution, is 2.2. Tliis is not .significantly dilTerent from 
the observed number of deaths of 2. The number of deaths from tuberculosis 
to be expected, based on New York Cit}* tuberculosis age, color and .sex specific 
death rates from 1939 to 1941, is 0.7. This is significantly difTercnt from the 
obscrx’cd total of 9 in the study group of 220 cases. 

The beha%’ior of the lc.sion and the ri.sk of progre.ssion in relation to various 
roentgenological, clinical and laboratorj' findings was also studied. The cases 
were grouped according to the location of the lesion on admission to the Sanato- 
rium, depending upon whether the infiltration was purelj^ apical or not and 
wliether one or both lungs were involved. Of the 220 patients, 55 (25 per cent) 
had Ie.sions in the apex and 165 (75 per cent) had infiltrations in locations other 
than the apex; and there Avere 170 unilateral and 50 bilateral cases. The loca- 
tion of the lesion was related to the character of the infiltration and the age of 
the patients. Bilateral lesions were more frequent in patients over 25 years 
than in those under 25. Subapical lesions were more often e.xudative or exu- 
dative-productive than apical (33 per cent compared to 13 per cent), and uni- 
lateral lesions were more often of this character than bilateral (34 per cent 
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stitutions where the repealed use of cultures and guinea pig inoculations of 
sputum and gastric contents has disclosed bacilli in 70 per cent of active minimal 
cases. It may be that the difference in progression between our positive and 
negative cases would have been greater, had we utilized a more exhaustive 
sputum procedure. The sputum findings were not related to the color, sex, 
age of the patients or character of infiltration, but were significantly associated 
with the outcome. 

At the time of entrance to the study, in 29 patients tubercle bacilli were 
found in either sputum or gastric concentrates or cultures. Of these 29 cases, 
the cumulative progression rate at the end of five j-ears was 64 per cent, com- 
pared uith 39 per cent progression in patients in whom tubercle bacilli were 
not demonstrated. This difference is significant. Twenty-six patients nega- 
tive at entrance to the study were positive at a later date. The cmnulative 
progression rate for these patients at the end of five years was 67 per cent, not 
significantly different from those positive at' entrance. Of those 26 patients 
who became positive after entrance, 6 showed progression at time of change in 
sputum, 4 showed progression before change in sputum, 4 showed progression 
after change in sputum and 12 did not progress. 

Fifty-five patients, or 25 per cent, were positive at some time and 165 patients 
were negative throughout. The patients with a positive sputum at some time 
or other during the period of observation had a much higher cumulative pro- 
gression rate at the end of five years (65 per cent) than those with a negative 
sputum throughout (37 per cent). This shows a highly significant relation 
between positive sputum and risk of progression. 

Of the entire 220 cases, 146, or 66 per cent, had one or more symptoms, whereas 
74, or 34 per cent, had no complaints. Actually, more patients had symp- 
toms, as onty the sLx most common complaints were tabulated. These symp- 
toms and the number of times each of them were reported follows: cough or 
e.xpectoration or both (115); chest pain (45); weakness (27); weight loss (14); 
hemoptysis (8) ; and night sweats (6). The distributions , of those with or 
without symptoms did not vary' significantly by sex, color or type of lesion. 
However, in the age groups 25 years and over, 79 per cent reported symptoms 
which was significantly^ greater than the percentage of those under 25 years 
reporting syonptoms (51 per cent). No significant difference was found in 
patients mth and without symptoms with respect to progression. 

COJIMENTS 

We found that the age of the patients and the character of infiltration, par- 
ticularly the former, were related significantly to the risk of progression. Reisner 
and Downes (1) in a study of 469 minimal cases concluded that the character 
of the lesion was the most important factor in relation to outcome. Their 
patients with exudative and exudative-productive lesions showed a great tend- 
ency to progression, whereas productive-fibrotic and fibro-calcific lesions were 
characteristically stable. Our material is different as the patients were sana- 
torium cases, whereas Reisner had an ambulatory clinic group. In our series 
of 66 exudative and exudative-productive cases only 2 were exudative, while 
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as in a good number of films, especiall5’' in the large group of mixed exudative- 
productive and productive-fibrotic lesions, there was not always immediate 
agreement as to the character of the infiltration and differences of opinion were 
settled only after discussion. 

CONCLUSIONS 

This is a studj’’ of 220 sanatorium patients admitted with minimal tuberculosis 
in 1938 and 1939. Seventy-three of these patients showed evidence of pro- 
gression. A cumulative five-year progression rate of 42 per cent was foimd 
for the entire 220 cases. 

The most significant single factor related to the outcome of the minimal 
lesion was the age of the patient. The risk of progression was definitely greater 
in patients under 25 years of age. The difference in behavior between the soft 
lesions and those of a hard nature was influenced not by the character of the 
lesion alone but also by age. The exudative and exudative-productive lesions 
had a similar rate of progression in patients under and over 25 years. Produc- 
tive-fibrotic and fibro-calcific lesions had as high a progression rate as exudative 
and exudative-productive lesions in patients under 25 and a considerably smaller 
incidence of progression only in patients over 25. In other words, the favorable 
tendencies in the behavior of the lesions of productive and calcific nature existed 
only in the older age groups. 

A significant relationship was found in the percentage of Iymph0c3d.es with-a 
slightly greater risk of progression in those vdth less than 35 per cent l5Tnpho- 
c>’tes. The sputum findings were highl}’^ significant, for the patients vith a 
positive sputum had a much higher progression rate than those with a negative 
sputum. 

The factors which were unrelated to the incidence of progression were the 
foUovdng: (a) total white count j (6) sedimentation rate; (c) presence or absence 
of S3Tnptoms; (d) location of the lesion; and (e) extent of the infiltration within 
the minimal classification. There were little differences between the sexes 
and between the white and non-white patients with respect to progression. 

CONCLUSIONES 

Tuberculosis Minima 

Abarca este estudio 220 enfermos recibidos en im sanatorio con tuberculosis 
minima en 1938 y 1939. Setenta y tres revelaron signos de agravacidn. Para 
la serie de 220 casos el indice quinquenal cumulativo de agravacidn representd 
42 por ciento. 

El factor aislado mfis significativo en relaci6n con el desenlace de la lesidn mi- 
nima fu4 la edad del enfermo, siendo netamente mayor el riesgo de agravacidn 
en los pacientes de mas de 25 anos. El diferente comportamiento de las lesiones 
blandas y las duras se -vud afectado no s61o por la naturaleza de la lesi6n sino 
tambi4n por la edad. Las lesiones exudativas y las exudativas-humedas mostra- 
ron un Indice semejante de agravaci6n en los enfermos de menos y mds de 25 
anos. Las fibrosas-hfimedas 3'- las fibro-calcificadas mostraron un Indice tan 
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APPENDIX 


Method of calculating cumulative progression rates 
All Cases 


COilPLETUD 
EALr-YEARS OP 
OBSERVATION 

1 

CASES AT 
BEGINNING 
OP nALP- 
YEAR 

2 

WITHDRAWN 

PERSON 
YEARS OP 
OBSERVATION 

5 

PER CENT 
PROGRESSION 
PER YEAR OP 
OBSERVATION i 

6 

PER CENT 
STABLE PER 
YEAR OP 
OBSERVATION 

7 

CmiDLATIVE 

PERCENTAGE 

Stable 

3 

Progres- 

sive 

4 

Stable 

8 

Pro- . 
grossed 

9 

0.5 year 

220 



i 





1.0 j-ear 

189 


32 

204.5 

■ 15.6 

84.4 

84.4 

15.6 

1.5 5 'ears 

144 








2.0 years 

136 

13 

30 

140.0 

21.4 

78.6 

66.3 

33.7 

2.5 years 

93 

5 







3.0 years 

SS 

13 

7 

90.5 

7.7 

92.3 

61.2 

38.8 

3.5 years 

68 

S 







4.0 years 

60 

11 

2 

64.0 

3.1 

96.9 

59.3 

40.7 

4.5 years 

47 

15 - 







5.0 years 

32 

17 

1 

1 

39.5 

2.5 

97.5 

57.8 

42.2 


Column 

1 If the last observation occurred in the middle of the year, it was counted as an observa- 
tion for half of the last year only. 

2 The number at the beginning of the previous period, less those withdrawn during the 
previous period, c.g., 144 at beginning of third half year is 189 less 13 stable and 32 
progressed. 

3 Stable cases are withdrawn when observation ended. 

4 Cases showing progression cease to be a part of the observ^ed group after progression 
has been noted. 

5 The number observed for a full year plus one-half the number observed for a half year 

31 

only, e.g., in first year 189 observed for full year and 31 for a half year — ^189 + -w = 

A 

204.5. 

6 The number who progressed divided by the person years of obsen’-ation, e.g., in first 
year — 32 progressed -J- 204.5 person years = 15.6 per cent progression. 

7 The percentage which progressed substracted from 100 per cent, e.g., in first year 
100 per cent — 15.6 per cent progression = 84.4 per cent stable. 

8 The cumulative percentage stable the preceding year multiplied by the percentage 
'stable in current year, e.g., 78.6 per cent stable during second year X 84.4 per cent 

stable at end of first year = 66.3 per cent stable at end of second year. 

9 The cumulative percentage stable subtracted from 100 per cent, e.g., at end of second 
year 100 per cent — 66.3 per cent stable = 33.7 per cent progressed. 
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tively. Carter and DeBake}’’ (3) report that the American figure of 2.6 per cent 
was probablj’’ due to the fact that in the final tabulation of injuries, shoulder 
^rdle wounds which not uncommonly injure the lung and chest wall were tabu- 
lated as upper extremity wounds; The final report of wounds in World War I 
revealed shoulder girdle injuries to be uncommonly high. 

Early tabulations of wounds incurred in World War II indicate that thoracic 
wounding comprised approximately 8 per cent of all wounded men who reached a 
medical installation. The Russians reported at that time a similar incidence in 
a much larger group of wounded. 

Wounds during World War II were produced in the main by small arms fire 
(bullets) or by high explosive shells (shell fragments). Shrapnel was little used. 
There can be little doubt from previous experience that bullet woimds are less 
fatal than an injury sustained as a result of shell fragments. The latter are 
larger and their contom-s are more irregular and because of these factors they 
produce greater chest wall and pulmonary damage. However, once the injury 
has been sustained the percentage of complications seems to be quite as common 
in either type of wound. This is borne out by a recent report of iny associates 
and myself (4). In 140 patients in whom decortication of the lung was carried 
out for organizing hemothorax, approximately 25 per cent had been wounded by 
small arms fire. Such a percentage follows fairly closely the incidence of small 
arms fire and high explosive shell wounding. 

Thoracic wounds produce certain sequelae which require treatment. It seems 
best to take them up in the following order: 

1: Thoraco-abdominal wounds. 

S: Wounds of the mediastinum. 

S: Intrathoracic and intrapulmonary foreign bodies. 

4-' Sucking wounds of the chest. 

5: Tension pneumothorax. 

6: Hemothorax. 

7: Empyema 

THORACO-ABDOMINAI. WOUNDS 

Combined thoraco-abdonunal woimding constitutes one of the most serious 
types of injurj’- seen in either war or civilian life. Not onl}"- is the patient sub- 
jected to the severe shock which accompanies any serious wound but he is further 
jeopardized by the ano>da which often is a companion of chest wall disruption. 
Such wounds comprise approximately 10 per cent of thoracic wounds and this 
figure apparentlj’’ has been closely the same during the recent war as in World 
War I. The fatality from such wounds in World War I was roughly 60 per cent. 
Carter and DeBakey (3) state that such wounding gave a fatality of from 25 to 
40 per cent in the recent war. The latter figure was undoubtedly true when the 
w'ar was new. As experience added further knowledge to things knonm, this rate 
fell until it approached, in the last months of the war, a remarkablj’’ low figure. 

Earl}’' in our experience many thoraco-abdominal wounds were treated by a 
celiotomy and, if needed, a thoracotomy. Such a dual procedure not onl}' made 
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probably because the chests of most of our soldiers were normal, the abnormal 
having bmi screened out by the initial roentgcnograpliic study. Thus, when 
injury* to the lung occurred, the lung collapsed completely and the wound closed. 
By the same token, subcutaneous emphysema in e-xtremc states was seldom seen. 
Thus two conditions which for centuries were described and dreaded bj" military 
surgeons were seldom seen. 

Such wounds were treated by catheter, water-seal-drainage and a thoracotomy 
was seldom done. When the defect was large and it was impossible to close the 
pulmonary wound hy rccxiiansion, thoracotomy was indicated. 

nBMOTIIOn.AX 

Hemothorax constitutes the commonest complication of thoracic wounding, 
hlost thoracic surgeons had been lulled by cml practice into the thought that it 
seldom produced serious trouble and that, whether aspirated or not, the end- 
results were unifonnly good. It soon became apparent that this was not so. 
Hcmothoraces clotted, fibrosed, the hemithonax contracted, the lung became en- 
cased. The patient so afTccted bcciimc useless as far ns military' service was con- 
cerned, and his physical activity was strictlj' limited in civilian life, as well. 
Another group of soldiers with hemothorax developed suppurative pleuritis, 
either while the intrapleural blood was still liquid or after it had become clotted. 
The patient with a sujipuratiug clotted hemothorax went on, as a nilc, to a 
chronic empyema. Tho.se whose unclotted hcmothoraces suppurated were, as a 
rule, more fortunate, for drainage of their empyema usually gave good results. 
The above description applies to those seen early in the war; later, steps were 
taken to prevent this. 

Hcmothoraces were asiiiratcd early. There is little evidence that this is a 
dangerous procedure. Many pulmonary wounds may bleed copiously at first 
but, once stopped, there is only the occasional instance where they bleed sccond- 
arilj\ Air was not replaced. Where the total hemothorax was fluid the end- 
result was good. 

It was the clotted hemothorax which gave trouble for the problem of dealing 
with it was not solved. In the middle of 1943, Major Thomas Burford performed 
a thoracotomy on such a patient and, after clearing the clot from the pleural 
ca\dty, the fibrinous peel was removed from the visceral pleura and the freed lung 
expanded. Such a procedure was a reapplication of an operation first used by 
Fowler (9) in 1893 and Delorme (10) in 1894. The lung was decorticated. 

Langston and Tuttle (11) have recently AVTitten on the pathology of the process 
involved in intrathoracic clotting. Tuttle, Langston and Crowley reported re- 
cently 140 patients with infected and uninfected clotted hemothoraces treated by 
pulmonary decortication. In this group there were no deaths. The series stud- 
ies included 89 instances of uninfected hemothoraces and 51 patients in whom 
gross infection was present. Of the total group, 108 were considered good results, 
in 26 patients the results were considered fair, and in 6 instances the results were 
poor. 

When this group was considered in another phase, namely, their duty status: 
6 of the 140 patients returned to full duty, 64 were sent to limited duty vdthin 
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SUXnUVRV AND CONCLUSIONS 

During the recent war thoracic surgcrj’^ made great progress. New ideas arose, 
based on old principles newl}* applied. The results obtained have demonstrated 
the soundness of our methods of surgical training in this country. Carter and 
DoBakoy (3) have recenth* stated that the fatality from penetrating wounds of 
the chest has fallen from almost 90 per cent in the Crimean War to approximately 
15 per cent during World War II. The statistics upon which these authors base 
their conclusions were, in the main, collected before the wide-spread use of penicil- 
lin. Sheffs (7) has recently reported 145 perforating and penetrating wounds of 
the chest with a fatality of slighth' over 6 per cent. The sulfonamides were aban- 
doned relativety early and in our scries of patients they were not used. It must, 
' therefore, be concluded that the remarkable drop of a fatality figure of almost 90 
per cent to G per cent is the result of better surgerj’-, adequate blood replacement, 
the use of penicillin and a more adequate knowledge of respiratory physiology. 
' None of the triumphs of thoracic surgery noted in this communication would have 
been possible had it not been for the marked advances made in the field of anes- 
thesiologj'. No thoracic surgical procedure can be done without the aid, advice 
and great help of an experienced ph 3 'sician in the field of anesthesiology .- 

SUMARIO T CONCLUSIONES 

•- El Cuidado dc las Hcridas Tordcicas 

Durante la guerra rcciente la cirugfa tordcica realiz6 grandes adelantos, sur- 
giendo nuevas ideas, basadas en ^iejos principios aplicados nuevamente. El 
rcsultado obtenido demuestra el acierto de los mdtodos de adiestramiento qui- 
riirgico utilizados en Estados Unidos. Carter y DeBakej" ban declarado reciente- 
mente que la mortaUdad debida a las heridas penetrantes del t6rax ha descendido 
de casi 90 por ciento en la Guerra de la Crimea a aproximadamente 15 por ciento 
durante la II Guerra ^lundial. Las estadfsticas en que dichos autores basan sus 
conclusiones fueron compiladas, en conjunto, antes dc difundirse el empleo de la 
penicilina. Sheffs ha repasado hace poco 145 heridas perforadas y penetrantes 
■ del t6rax con ima mortalidad de poco mds de 6 por ciento. Los sulfonamidos 
fueron abandonados relativamente pronto y en la serie actual no fueron utilizados. 
Cabe, pues, deducir que la notable baja de una mortalidad de casi 90 por ciento 
a 6 por ciento es efecto de una cirugfa mejor, reposicidn adecuada de la sangre, 
empleo de la penicilina y conocimiento mas adecuado de la fisiologfa respiratoria. 
No hubiera sido posible obtener ninguno de los triunfos de la cirugfa tordcica 
aquf descritos, de no haber sido por los grandes adelantos en la rama de la anes- 
tesiologfa. No puede verificarse ninguna intervenci6n cruenta en el t6rax sin el 
concurso, consejo y gran ayuda de un mddico adiestrado en anestesiologfa. 

REFERENCES 

(1) GRAHAii, E. A., AND Beld, R.D.; Open pneumothorax: Its relation to the treatment of 

acute empyema, Am. J. M. Sc., 1918, 166, 839. 

(2) Quoted from Cakter, B. N., and DeBaket, M. E.: Current observations on war 

wounds of the chest, J. Thoracic Surg., 1944, IS, 271. 
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THE TUBERCULIN TESTi-== 

Its Use, Limitations and Future Possibilities in Diagnosis 
HENRY C. SWEANY 

The tuberculin reaction has had a long and interesting historj'. The active agent 
"tuberculin” was first prepared by Koch and heralded ndth considerable enthusiasm 
as a “remedy” for tuberculosis. Instead of a cure, however, it proved to be a powerful 
poison for many patients. As a result, the “Ijunph,” as the first tuberculin was loiown, 
was soon abandoned as a therapeutic agent, except in very small doses. The reaction in 
the infected host, either human or animal, after a subcutaneous injection, was soon found 
to be useful for the detection of a tuberculous infection. Because of the damage fre- 
quently done by the relativelj' large subcutaneous doses in human beings, Pirquet (1) in 
1907 devised the cutaneous scratch test method and gave the name “allergy” to properties 
responsible for the tuberculin reaction. One j-ear later Mantoux (2) described the 
intracutaneous adnunistration. Although many other variations have since been intro- 
duced none has been found to be so universally dependable as Mantoux’s — not even the 
recent and frequently useful patch test of VoUmer (3). 

Teclmical improvements in tuberculin testing, however, did not result in an accurate 
method for diagnosis because facts were discovered soon after the introduction of tuber- 
culin wliich gi'Ciitly diminished the value of any diagnostic method based on the tuber- 
culin reaction. The pathological studies of Naegeli (4), Orth (5) and others demonstrated 
that the majorit 3 ' of people had healed tubercles within their bodies — frequentlj’^ without 
active disease. Subsequent!}’' Hamburger and Monti (6), Veeder and Johnston (7), 
Armstrong (S) and others learned from tuberculin surveys that nearly all people over 15 
years of age liAung in the larger centres of population reacted to tuberculin. The ob\’ious 
conclusion was that a positive tuberculin reaction merelj'' revealed the fact that the 
individual had once been infected bj’ the tubercle bacillus with the probability that most 
of the lesions had healed. For tliis reason the use of the tuberculin reaction became 
restricted to infants and yoxmg cliildren in whom the infections were recent, and generally 
confined to familj’ circles. 

As time passed, tubercuhn testing became a preliminary screening derdee in case-finding 
surveys, especially in schools and colleges (9, 10, 11, 12, 13, 14, 15). Dozens of studies 
including tens of thousands of tests were reported. In some instances enthusiastic work- 
ers tended to overemphasize the value of the tubercuhn reaction. However, certain 
significant conclusions could be drawn. A positive reaction was proved to be a hteral 
- “game trail” of the first significant sign of the tubercle bacillus. Tubercuhn 'testing was 
found useful in locating tuberculous foci in family circles b}’ following the reactois in 
school surveys to their homes. In the practice of medicine, especially in pediatrics, it was 
helpful in diagnosis of obscure conditions; in finding tuberculosis in older age groups in 
communities where the infection rate is low, and in ruhng out nontuberculous pulmonary 
conditions. Finalh’', apart from its diagnostic value, it made a significant contribution 
to the field of public health education b}’ focusing the attention upon tuberculosis. 

* From the Laboratories of the City of Chicago Municipal Tuberculosis Sanitarium, 
North Pulaski Road and Bryn Ma'wr Ave., Chicago, Illinois. 

* Read, in part, before the regional meeting of the American College of Physicians at 
Chicago, October 25, 1944. 
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more extensive tlie caseation, tlie more intense was the tuberculin reaction. On the same 
basis, Sulzberger and Wise (36) dmded cases with skin tuberculosis into strong reactors 
(true tuberculosis) indifferent reactors and negative reactors, in winch group the3' in- 
cluded sarcoid lesions. Because of the fact that skin tuberculosis involves the organ 
being tested, there is a possibility that the quantitative reaction here may be different 
from that in other forms of the disease. 

Most authors have used a similar method of dilution and application, but there have 
been differences in methods of reading and in the kind of tuberculin used. Atsatt (37), 
using a Saranac tuberculin, reported a threshold of activitj' of 1:7,500 dilution of tuber- 
culin between active and inactive or healed tuberculosis of the bones and joints, obtaining 
90 per cent negative results in negative cases and 92 per cent positive results in positive 
cases. He reported liis findings in "six degrees of intensitjn” Blair and Galland (38), 
using a New York Citj’' Board of Health tuberculin, thought that the threshold was at 
about 1 :25,p00 dilution, although they did not notice any difference between the 1 :25,000 
and 1 : 100,000 dilution. They read indurated reactions of a 10 mm. diameter or more as 
positive. It appears from their results tliat the tuberculin used was much stronger than 
that used bj' Atsatt. They claimed a 90 per cent positive diagnosis of tuberculosis in 
cases reacting to 1 : 100,000 dilution and a 92 per cent negative finding of tuberculosis in 
cases failing to react to 1:10,000 dilution. ICing (39), using a Saranac tuberculin and 
readmg a 10 mm. indurated erjdhema as positive, reported tlie “critical threshold” be- 
tween positiTC and negative cases to be at the 1 :20,000 dilution. His results were also 
claimed to be about 90 per cent correct. Ajunan (40), reading a 10 x 9 mm. reaction as 
positive, found that a 1 :50,000 dilution gave 97 per cent negative results in negath'e cases 
and 93 per cent positive results (corrected for moribund cases) in positive cases. West- 
water (41) in England, using a single injection of a 1:1,000 dilution and reading on an 
arbitrarj' scale the degree of reaction, noted in children who were positive that the se- 
TCrity of the reactions increased up to 4 to 5 j'ears of age and then decreased to 10 years of 
age, wliile the incidence of active disease progressively decreased from birth. Massive 
disease was prone to have a low sensitiAuty that continued to decrease as the patients 
became worse. Small lesions, if recent, were prone to cause severe tuberculin reactions. 
His precautions against error were particularly good. Hunt (42) compared quantitative 
tuberculin reactions with roentgenological studies and reported that 94.8 per cent of his 
series of 45 positive cases of tuberculosis re.acted to a 1:100,000 dilution. The patients 
reacting to a 1:100,000 dilution were considered to have active tuberculosis, while the 
ones reacting onl}’- to a 1 : 10,000 dilution were considered as latent or healed. Lichten- 
stein (43) carried out Hart’s dilution method on a series of cases in our Sanitariiun and 
obserTCd generally a dimin ution of the size of the reaction in proportion to the duration 
and severit}"- of the disease. He thought that the reduction in size of the reaction in pro- 
gressiTC disease was due to the liberation of tuberculoprotein because, besides the decrease 
in reaction in long-standing severe disease, there was an increase in the size of the reaction 
when absorption from the lesion was restricted as in collapse therapj\ Similar tendencies 
in the variation of sensitmty were shonm in work done b3’’ Appel, Jocz and Willis (44). 

In most of the studies on the quantitative tuberculin testing there was a considerable 
difference in what the respective authors considered the “critical threshold” of actmt3'-, 
but the percentage results for positive and negative diagnoses were generall3' reported to 
be over 90 per cent; In addition to the differences in methods and materials, some of the 
variations in results are no doubt due to differences in the clinical material and in the 
diagnostic criteria prevalent at the time. 
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lower limit of a positive reaction in this work was the smallest papule surely distinguishable 
from the scar of the needle or other reactions due to possible nonspecific factors. 

CUNICAIi OBSERVATIONS 

A grouping of the series into tuberculous, nontuberculous and doubtful cases 
has been made in table 1. 

There was a total of 1,619 (86.4 per cent) patients in whom tubercle bacilli 
were found and 254 in Avhom bacilli were never foimd. Of the former, 1,273 
(6S.0 per cent) were found immediatelj’- and 346 (18.5 per cent) found sub- 
sequently. Strong presumption of tuberculosis was found in 118 (6.3 per cent); 
definite nontuberculous disease was found in 71 (3.8 per cent) and presumptive 
nontuberculous disease was found in 20 (1.1 per cent). The 45 remaining cases 

TABLE 1 


Findings on 1,87S admissions to the Chicago Municipal Tuberculosis Sanitarium 

over a period of 498 days 



TOTAL KTJUBER OF CXBBS 
WITH TOTAL POSITIVE 
AND NEaATIVE BACIL- 
LAS.Y nNDINCS 

! 

ULTDCATE DIAGNOSIS 


Number 

Per cent 

Number 

Percent 

TotuI Admissions 

mrnm 

■ 

■■ 


Tubercle bacilli found 



On 1 to 3 concentrations on admission, 

■ 

67.97 

Gastric lavage (delayed positives) 



18.47 

Tnhprnlft hanilli not found 

254 

13.56 

PrpKiimptiVfi diagnosis! Tiiharonlosis 

118 

6.30 

3.79 

Not tnhprp.nlosis 



71 

. Presmnptive diagnosis: Nontuberculous 
dise&ses. . . , 



20 

1.07 

**Medical impressions” only 



45 

2.40 




Total 

1,873 

100.00 

1,873 

100.00 


(2.4 per cent) were classed as “medical impressions” and are detailed in table 3. 

Let it be stated that the certain diagnosis of tuberculosis was made only when 
tubercle bacilli were demonstrated or specific tuberculous alteration was found. 
If an absolute diagnosis was not made -witliin four months, the presumptive 
findings or medical impressions were retained, even if the patient returned 
later with positive findings. The length of time was an arbitrary one; it was 
the maximum practical time in which a patient can be kept under observation 
in a chest hospital. 

Of the 346 “delayed positives” most of the diagnoses were made on single 
gastric lavages. According to Feld (45), repeated gastric lavages usually add 
about 25 per cent more positive results. If 3 to 10 gastric lavages had been 
made, it is probable that 50 or more positive cases would have been found. A 
presumptive diagnosis was therefore made on the 118 patients lacking pathog- 
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TABLE 2 

Result of tuberculin studies on 600 cases negative for tubercle bacillus on preliminary examination 













142 


'''■“A'oatioi oS?®'* ''’ **S-2"?‘^' « toot „/? -to t '"■rf tr 

’'°''’®®Sf„S' ‘-0 Of tS , ‘° “to J :iO rf-, . ® '■“''to-' ttS f '’" 

toos atypjjjj ™o taog ^ ®{, npji anotie, fr* "?*’ ““o Of fa °° 

sss52^teS::::-“=.t:Ss 

,?S‘=?S?SS“55£S:u 

"o- ^siSfr'S-’ 2'"^ 

oSoaS2S*‘*“"dSV'“ '“tietdt '^'°*ooS„f ' •’”"’ 

but tii0..p ^ ^^^^opufu ^^^^^onjfje - cases in th-it n 



TUBERCULIN TEST 


143 


In table 4 the 589 cases of the study were classified as follows: acute to subacute 
and apparentlj' active tuberculosis; chronic, including fibroid, healed and slightlj'- 
or totally inactive disease; complicated, including tuberculosis ndth associated 
diseases; various nontuberculous diseases and two miscellaneous groups. 

The first group was rather ill defined, as it is sometimes difficult to distinguish 
a slowljvprogressive subacute type from a chronic type. Most of the chronic 
fibroid group, however, were clinicallj'^ quiescent if not inactive or healed. In 
spite of the uncertainties mentioned, there seemed to be a trend in favor of strong 
tuberculin reaction in acute disease and a diminution of reaction in the quiescent 
and healing types. Important nontuberculous diseases were also listed. The 


TABLES 

A group of 4o patients on whom data were insu<ficient, or time was loo short, to permit 
anything more than a “medical impression" 


Tuberculosis 

Active and uncomplicated. 

9 

Active with pleural effusion 

2 

Active with abscess and lues 

1 

Active with abscess, lues and silicosis 

1 

Active with lues 

1 

Fibroid, quiescent, healing or healed 

6 


. Total tuberculous ‘ 

20 


Chronic pneumonia, pneumonitis, atypical pneumonia, etc 

6 

Cancer 

5 

Bronchiectasis 

3 


3 

Bronchial asthma, abscess, abscess and old lues, abscess and old 
tuberculosis, cystic lung, sickle cell anemia with general lym- 
phfldpnnpnthy, sinnsiti.s, catarrhal jaundice — 1 each. 

s 



Total nontuberculous 

25 


Grand total 

45 


589 cases tested tvith tuberculin were charted for the five different quantitative 
reactions to tuberculin. The munber of acute, subacute and probably active 


cases shonm in column 3 is 318 in the 1 : 10,000 dilution; 53 in the 1 : 1,000 dilution; 
6 in the 1: 100 ; 2 in the 1:10; and zero in the negative group. The “acute” cases 
in the, stronger dilutions were chiefly patients vdth severe infections who were 
being overwhelmed or desensitized. The 4th column shows the percentage of the 
total 589 cases tested. The 5th column lists the percentage at each dilution of 
tuberculin. The decrease in the percentage of acute types in the stronger dilu- 
tions is noteworthy. 

The 6th column (for “fibroid t 3 q)es”) shows even greater contrast, not so much 
for the total niunbers of cases at each dilution as for the 'percentage at each dilu- 
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a negative in 1:10 dilution are 1.7 per cent, 2.8 per cent, 18.4 per cent, 10.5 per 
cent and 3.7 per cent, l•espectivel 3 ^ Bronchiectasis has percentages of no sta- 
tistical significance for any group, while pneumonitis and sarcoidosis are almost 
exclusively negative to tuberculin. The reactions in all of these conditions would 
varj’’ generally vdth the infection rate of tuberculosis in the community in which 
the patients have lived and with the age incidence of the nontuberculous disease 
in question and various other factors. 

All other nontuberculous diseases are grouped in the third column from the 
end and are listed in the note to the table. 

It is interesting to consider the nature of the few cases of tuberculosis negative 
to tubercuhn, or only positive to high concentrations. In the 2 cases insensitive 
to the 1:10 dilution, the one (J. J., No. 40) classed as “active” had concomitant 
undulant fever. The tuberculosis improved and, as the undulant fever disap- 
peared, the tuberculin reaction became positive in the 1:1,000 dilution. The 
other patient (M. K., No. 204) had an old fibroid tuberculosis; he had worked as 
a moulder for five years. An associated diabetes was also found after he entered 
the institution. A repeated tuberculin test after three months was found positive 
in 1 : 100 dilution. He died within four months. Autopsy completely confirmed 
the clinical findings. The diabetes probably resulted from a tremendous cyst 
which filled the middle third of the pancreas. However, aU cases having diabetes 
do not have a negative or sMghtly positive reaction. There may have been a 
revival of latent allergy in these 2 cases, but the condition in the first case seemed 
to be due, partially at least, to the presence of another disease. 

Since about a third of the tuberculous cases studied had some form of collapse 
therapj’-, it was important to observe the influence of collapse on the tuberculin 
reaction. According to Lichtenstein (43) patients undergoing collapse therapy 
manifested stronger reactions than cases not imder collapse. In this series of 464 
tuberculous patients there were 310 not receiving collapse therapy and 154 vdth 
some form of collapse. Of the former group, 238 (69.7 per cent) reacted to the 
1 : 10,000 dilution and 72 (30.3 per cent) were positive to all other dilutions. In 
the group receiving collapse there were 125 (76.8 per cent) positive to the 1 : 1,000 
dilution, while only 29 (23.2 per cent) were positive to all other dilutions. Al- 
though the difference is not great, it may lend some support to Lichtenstein’s 
contention. No effort was made to classify the cases according to the results or 
duration of the collapse. There is enough difference between the cases receiving 
collapse and those not receiving collapse, however, to increase slightly the total 
number of cases found in the 1:10,000 dilution, but it would not make much 
difference in the use of the method in diagnosis. 

It should be pointed out that the reason bacilli were not found in many cases 
was probably effective pneumothorax. 

DISCUSSION 

The net results of this study maj’’ at first appear to be equivocal or too limited 
for practical use, but like manj’- other diagnostic methods it is useful onl}- under 
specified conditions; the interpretation must be made with all other findings in 



146 


=!Ss'Sstir;ri;s»*-i5 

If, for ^^aiue of Reaction 4ln It f 

^ toe sate nf ^aantjfpf; not tn ; I'^oi-tt 

■ ’■'.. ‘“'»'^-lin w . ^°"' “WiiiW 

"‘— isa-sijsa-- 

to fire," but 



, ' TUBERCULIN TEST 147 

culosis, only in the rarest circumstances 'null a case of significant tuberculosis be 
found in an insensitive person, unless that person is moribund or has a super- 
imposed complicating disease. Even negative reactors to a 1:100 dilution or 
stronger, except for the instances just mentioned, must be viewed as nontubercu- 
lous until proved otherwise. Negative tuberculin reactions, once rare in every- 
bodj'- but children, now are found in practically all ages and under varying 
circumstances. 

The largest and most important group of negative reactors includes the people 
who have never been infected nnth the tubercle bacillus. Another group of nega- 
tive reactors are the people who have recovered from the first infection and have 
apparently lost all sensitivity. Long (49) reported that 11 per cent lost their 
sensitivity in 2,490 cases during a ten-year period. Opie (50) reported about 5 
per cent and Say4 (51) 1.6 per cent of visible lesions in tuberculin-negative cases. 
No doubt there are manj'^ more if invisible lesions are included, but there is no 
way at present of proving this statement. The healing of a small tuberculous 
focus with a corresponding disappearance of the tubercuhn reaction is what may 
be expected in cases with small foci of several years’ duration. Westwater (41) 
observed that the tuberculin reaction was strongest in recent lesions and dimin- 
ished with time whether the lesions were primaiy in cluldren, or recently ulcera- 
tive types in adults. With healing and fibrosis the tuberculin reaction gradually 
faded. Opie and McPhedi-an (31) and Cummins (52) came to somewhat similar 
conclusions, but Lichtenstein believes that the overwhelming of a patient with 
tuberculoprotein brings about a reduced sensitivity and that encapsulation or 
prevention of absorption tends to increase the reaction. It is possible for a reac- 
tion to be augmented by lifting the dampening effect of tuberculoprotein when 
the infection is acute, but it is probable that patients with healing lesions gradu- 
ally lose their sensitivity due to a disappearance of the antigen so that they 
become entirely insensitive to ordinary'’ methods of testing. 

Evidence is accumulating, however, that the infected host, after becoming 
negative, never does return to a state identical to that before infection. 

The work of Willis (53) has shown that guinea pigs in which an R1 infection 
healed did not react to tuberculin. But within four days following a reinfection 
vnth H37 their reactions returned. Say6 (11) accomplished the same result with 
BCG in man. A previous injection of tuberculin usually became “reawakened” 
within about nine days. In addition, there is described an altered reaction at the 


few cases of proved sarcoidosis have revealed any tubercle bacilli, when all possibilities of 
contamination by tubercle bacilli have been ruled out. Not one of the 12 cases in the series 
revealed any tubercle bacilli, and the demonstration of Pickert and Lowenstein’s (46) 
“procutins” and “anticutins” was not accomplished in spite of much effort. If it is ulti- 
mately proved to be true that sarcoidosis is a “tuberculoid” condition and that a special 
allergic state exists, the “specific anergy” of Jadassohn (33) or “positive anergy” of Hayck 
(47) or some similar explanation may be used. It is an attractive theory to consider sar- 
coidosis as a noncaseating tuberculosis as Pinner (4S) has done, but until the theory has been 
established, it seems logical to regard it, in studies of this nature at least, as a nontuber- 
culous disease. 
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all antigenic substances are eliminated or destroyed. The reaction may fluctuate 
from time to time, depending upon various factors which cause a liberation of 
antigen or an encapsulation of antigen. In acute advanced disease the liberation 
of excess antigen tends to decrease the magnitude of the reaction while in 
healing disease the decrease in free antigen tends to allow the sensitized skin to 
react. In healed disease the skin sensitivity tends to disappear. 

The time between the death of the bacilli and the tbtal disappearance of the 
tuberculin reaction is still speculative, but it probably extends from two to many 
j’-ears after'the death of the bacilli, depending on the size and activity of the 
lesions, the virulence of the bacilli and the conditions of the host. In support of 
such a possibility there are the observations of Blair and Galland (38) who found 
in children with primary infections no cases negative to the 1:10,000 dilution 
under 8 years of age, showing that the infections were still in active evolution, 
whereas the number of negative cases increased after that time. Westwater (41) 
also reported that the tuberculin reactions increase in severity up to 4 to 5 years 
of age, then decrease to 10 3 'ears of age. Johnston, Howard and Maroney (65) 
and others made similar observations. In the same connection, it is pertinent to 
recall that Poulsen and Andersen (66) and Say4 (51) were able to find living 
bacilli in stomach lavage of children with healing disease for onlj-^ about three 
j'ears. 

Strong supportive evidence of the limits of time on the evolution of the tuber- 
culin reaction is afforded also b}* the experimental observations of Willis (53) who 
found that sensitivity to weak dilutions of tuberculin disappears vithin two 
years. Saj'’^ (11), Ferguson (67) and Rosenthal (68) observed the fading or dis- 
appearance of the tuberculin reaction following vaccination with BCG within 
two to five j^ears in a large percentage of cases. 

Aronson, Parr and Sajior (69) show-ed that only 39.2 per cent of one group 
reacted to the first dilution of PPD one j'ear after inoculation. In general, how- 
ever, the majority retained sensitivity to stronger dilutions up to five years. The 
authors noted variation in results depending on the media used for growing the 
vaccine, age of growth, dosage and persons tested. In most of these obserrations 
there has been no waj^ of determining the number of natural infections which 
would tend to prolong the sensitivity indefinitely. In fact, it is reasonabty cer- 
tain that some of the vaccinated persons received such natural infections. Bogen 
and Loomis (70) followed the course of tuberculin sensitivity in an infant vac- 
cinated with dead BCG and noted that a “slight positive” reaction was present 
for three to four 5 ’'ears, but Bogen (71) states that a reaction could be elicited 
after twelve j’^ears bj’' using large doses of tuberculin.- The length of persistence 
of reaction in vaccinated cases might well be considered the minimiun for all 
tuberculous infections because it is one of the most benign of tuberculous infec- 
tions. Since Aronson, Parr and Sa 3 dor (69) and Rosenthal (72) showed that 
bacilli soon disappear from the lesions, it ma 3 ' be reasonabty assumed that the 
BCG dies out soon after inoculation. Practical^’ the whole period, therefore, 
represents the fading period of the reaction from a small and avirulent infection. 

The total length of time a reaction ma 3 ’’ persist in a true tuberculous infection 
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recommended for the No. 2 dilution. Jensen and associates (75) have recom- 
mended the latter dilution. The two standard dilutions separate roughlj’- the 
"probably active” cases (positive on first injection of 0.000,02 mg.) from the 
"probablj’- inactive” group and desensitized cases (negative to the No. 2 dilution 
— .0,005 mg.). The third dilution would identify most of the completely insensi- 
tive cases. A fourth higher dilution may also be used to correspond to about a 
1:50,000 dilution (0.002 mg.) of OT which is favored by some for ruling out 
certain types of active tuberculosis; this quantity of PPD would be about 
0.000,004 mg. 

For ordinary pm’poses, however, the higher dilutions are either unnecessary or 
the results may be estimated bj’’ measuring the size of the reaction follovdng the 
injection of 0.01 mg. OT or 0.000,02 mg. PPD after the method of Westwater’s 
single injection technique. The objection to Westwater’s method is that single 
injections of 0.1 mg. OT sometimes cause severe reactions. 

Finallj'’, long continued serial studies of different groups and races at different 
ages and mth different t>q)es of treatment vnth and vdthout complications, 
would remove manj'- uncertainties and help to establish the test on a firmer basis. 
Herein lies the possibilit}’’ of perfecting the method to help establish a diagnosis, 
especially in sputum-negative cases; to assist as far as possible in the appraisal 
of activity and healing in tuberculosis and of separating nontuberculous 
conditions. ' 


SUIUMARY 

A detailed studj’- of the value of tuberculin in diagnosis has been reported on 
GOO sputum-negative cases representing 32.0 per cent of all admissions to the 
Municipal Tuberculosis Sanitarium of Cliicago over a period of 498 days. The 
cases consisted of 464 tuberculous and 91 nontuberculous with 45 of uncertain 
diagnosis. Of this niunber, 589 were tested by a quantitative tuberculin reac- 
tion. Old Tuberculin (Parke, Davis and Company) was given by the Mantoux 
method in four dilutions; 1 : 10,000 (0.01 mg.), 1 : 1,000 (0.1 mg.), 1 : 100 (1.0 mg.) 
and 1:10 (10 mg.). 

When used alone, the quantitative tuberculin reaction has significant 
limitations. 

When used in conjunction ndth other means of diagnosis, as in the series re- 
ported, especially with chest X-ray films, quantitative tuberculin is one of the 
most valuable diagnostic aids available. In the presence of demonstrable disease 
in the chest, 91.0 per cent of the cases positive to the 1:10,000 dilution were 
found to be tuberculous with a known en-or of onlj^ 0.5 per cent to date. Of the 
9.0 per cent remaining, 5.76 per cent were rather prompt^ found to be nontuber- 
culous with no known errors to date. The other 3.24 per cent included the cases 
on which only “medical impressions” could be given. Since manj’- of these in- 
complete diagnoses were found later to be partiallj^ or wholl}' correct, the number 
of diagnostic failures in the cases positive to the 1:10,000 dilution were probably 
not over 2 per cent. 

The 1 : 1,000 and 1 : 100 dilutions of tuberculin offer no positive aid in diagnosis. 
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There is some “negative” value in that the particular case is not strongly positive 
or completely negative, but has already been infected. 

In the cases positive to the 1 : 10 dilution (usually small in number) only one of 
the 3 cases of tuberculosis in the series was free from serious complications. 

In the 2 cases negative to the 1 : 10 dilution, both were complicated b3’’ other 
serious diseases. 

The absence of tubcrcnlons disease is almost certain {97.1 percent) in ■uncompli- 
cated cases negative to the 1:100 dilution. 

At present, the tuberculin reaction is not dependable in detecting activit}', 
significant lesions, or prognosis. 

The tuberculin reaction would seem to deserve a more general understanding 
and usage, not onlj’^ because of the progressive decrease in infection incidence, 
but because of the diagnostic possibilities, when used quantitativelj’’, of finding 
tuberculosis in the strongly positive reactors and more especial!}’- in ruling out 
tuberculosis in the weak reactors. 

A plea is made for a standardization of the reaction, based preferably on PPD 
with stronger and -weaker dilutions added to those already recommended. 

STOIARIO 

La Tiiberculina en el Diagndstico 

Este estudio pormenorizado del valor de la tuberculina en el diagndstico 
comprende 600 casos de esputo negative que representan 32 por ciento de todos 
los ingresos en el Sanatorio Municipal para Tuberculoses de Chicago durante 
un perfodo de 498 dias. Los casos comprendian 464 tuberculoses y 91 no tuber- 
culoses mds 45 de diagndstico incierto, De ese total, se comprobd a 589 con 
una reaccidn cuantitativa a la tuberculina. La Tuberculina Antigua (Parke, 
Davis & Cfa.) fud administrada con la tdcnica de hlantoux a cujatro diluciones: 
1:10,000 (0.01 mgm.), 1:1,000 (0.1 mgm.), 1:100 (1.0 mgm.)y 1:10 (10 mgm.). 

Empleada por si sola, la reaccidn cuantitativa a la tuberculina muestra limi- 
taciones significativas. 

Empleada, en cambio, en unidn de otros medios de diagndstico, como en la 
serie descrita, sobre todo con pellculas radiogrdficas del tdrax, la tuberculino- 
rreaccidn cuantitativa constituye uno de los auxiliares mds valiosos para el diag- 
ndstico. En presencia de enfennedad reconocible del tdrax, 91 por ciento de 
los c^os positives a la dilucidn al 1 : 10,000 resultaron tuberculoses con un error 
conocido de no mds de 0.5 por ciento hasta la fecha. Del 9 por ciento restante, 
en 5.76 por ciento se descubrid con bastante prontitud que no eran tuberculosos, 
sin errores conocidos hasta ahora. El otro 3.24 por ciento comprendia los casos 
en que no se contaba mds que con “impresiones mddicas”. ' Como muchos de 
estoa diagndsticos incompletos resultaron despuds parcial o totalmente exactos, 
la proporcidn de fracasos diagndsticos en los casos positives a la dilucidn al 
1:10,000 no pasd probablemente de 2 por ciento. 

Las diluciones de tuberculina al 1:1,000 y 1:100 no ofrecen ayuda positiva 
en el diagndstico, aunque encierra cierto valor “negativo” el hecho de que el 
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caso que no es fuertemente positivo ni completamente negativo, ya esta infectado. 

En los casos positives a la dilucidn al 1:10 (por lo general pocos), s61onmo 
de los 3 casos de tuberciilosis del grupo no mostraba complicaciones graves. 

De los 2 casos negatives a la dilucidn al 1:10, ambos estaban complicados 
con otras dolencias graves. 

La ausencia de tuberculosis es cast segura {97.1 por ciento) en los casos sin com- 
plicaciones negatives a la dilucidn al 1:100. 

Hoy por hoy, la reaccidn a la tuberculina no resulta fehaciente para descubrir 
actividad, lesiones importantes o prondstico. 

La reaccidn a la tuberculina parece ser digna de comprensidn y empleo-mas 
generales, no tan sdlo debido a la disminucidn gradual de la incidencia de infec- 
cidn, sino tambidn, cuando se utiliza cuantitativamente, a la posibilidad de 
descubrir tuberculosis en los reactores fuertemente positives y mas en particular 
de excluir el mal en los reactores ddbiles. 

Abdgase por la estandardizacidn de la prueba, a base de preferencia de PPD y 
agregando diluciones mds altas y mds bajas a las ya recomendadas. 
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DECLINE IN TUBERCULOSIS 
The Death Rate Falls to Tell the Entire Story 
JilARY DEMPSEY! 

The best available single index as to the status of tuberculosis control is and 
alwaj-s has been the mortalitj-' rate from this disease . Similarl 3 '-, the best measure 
of the success of the tuberculosis program is e\ddenccd by the steadj’’ decline in 
the death rate during the past several decades. One is impressed by the fact, 
for example, that tuberculosis mortalit}- in the countrj' as a whole has declined 
53 per cent between 1924 and 1944. 

This drop in tuberculosis mortahty varies widelj’’ in the sex and color groups. 
The greatest decline in the past twentj’’ j'ears, for example, has been registered 
in tlie death rate for white women among whom the drop was 67 per cent; among 
non-white men, on the other hand, tuberculosis mortality declined but 42 per 
cent during the s.ame period. (According to the Federal Census of 1940, 99.4 
per cent of all non-whites in the United States were Negroes; hence the two 
groups are almost identical.) 

Table 1 shows, for each sex and color group, the tuberculosis death rates in 
the past two decades, as well as the percentage decline in mortality. 

TABLE 1 


Tuberculosis death rates in 19S4, 19S4, and 1944 and percentage decline in the death rate, 
classified by sex and color: United States 


SEX AND COLOR 

tubesculosis death rate 

EEXCENTACE DECLINE Df 
TUDERCUIOSIS DEATH RATE 

I9« 

1934 

1924 

1924-1944 

1934-1944 

All groups i 

41.3 

56.7 

87.9 

53.0 

27.2 

White 

33.7 

46.2 

74.9 

55.0 

27.1 

Male 

45.0 

52.7 

79.3 

43.3 

14.6 

Female 

23.3 

39.6 

70.4 

66.9 

41.2 

Non-white 

106.2 

148.8 

218.6 

51.4 

28.6 

Male 


mm 

215.0 

42.1 

21.8 

Female 


19 

222.3 

58.9 

35.2 


For none of the major causes of death has a mortality decline been recorded 
wliich in anj’- sense compares favorably vdth the drop in the tuberculosis death 
rate. Quite the contrarj''; in fact, mortality from heart diseases, cancer, and 
certain other leading causes has increased rather steadily while that from tuber- 
culosis has been dropping continuously. 

* Statistician, National Tuberculosis Association, 1790 Broadway, New York 19, New 
York. 
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In 1944 the death rate from heart diseases in the United States as a whole was 
315.4 per 100,000 population, while the rate caused b 5 ’’ cancer was 129.1. Tuber- 
culosis, the seventh cause of death, trailed -along with a mortalitj'' rate of 41.3 
per 100,000. Table 2 gives the 1944 death rates from these three major causes 
for each sex and color group. 


TABLE 2 

Death rates per 100,000 population from each specified cause, classified by sex and color: 

United States, 1944 


DEATH HATE PER 100,000 POPULATION IN 1944 


SEX AND COLOR 



Heart diseases 

Cancer 

Tuberculosis 

All groups 

315.4 

129.1 

41.3 

White 

310.1 

12S.S 

33.7 

Male 

39S.6 

135.5 

45.0 

Female 

254.2 

133.3 

23.3 

Non-white 

239.0 

SI. 9 

106.2 

/ 




Male 

274.3 

75.6 


Female 

220.6 

92.2 



These death rates, though admittedly correct, fail to tell the whole story. 
They tend to be somewhat misleading as to the relative importance of these 
three diseases since so many more of those who die of heart diseases and of 
cancer are elderly than is the case with those who die of tuberculosis. More- 
over, tuberculosis is not only communicable but is likewise preventable to a 
vastly greater extent than either heart diseases or cancer. 


POTENTIAL YEARS OF LIFE LOST BY THOSE WHO DIE OF THREE JIAJOR CAUSES 

In order to demonstrate more wddly the seriousness of a disease wliich may 
lead to prolonged illness and death in jmuth or middle age, a computation has 
been made showing the potential loss in years of life resulting from deatlis from 
heart diseases, cancer, and tuberculosis in 1944. Tliis computation is based on 
the expectation of Ufe at birth, as published b 3 ’’ the Metropolitan Life Insurance 
Companj^ in its Statistical Bulletin for Ma}', 1946. 

Separate anab’ses have been made for white and non-white men and women, 
since these groups varj' widelj^ not onb’- as to their expectation of life, but in 
addition the age distribution of deaths from certain causes follows a very different 
pattern in each sex and color group. In fact, if death rates for all diseases arc 
considered, the mortality from tuberculosis shows the most marked variations 
for race and sex. 

The method used in this computation is simple indeed. For example, the 
average wliite woman maj”- expect to live sixty^-nine j'ears. If she dies at the age 
of 24 from tuberculosis, she has lost fort 3 ’--five potential 3 'ears of life, whereas if 
she dies at 62 of heart disease, she has lost but seven potential 3 -ears. 
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In the aggregate, 1,929,953 potential years of life were lost by all Americans 
who died of heart diseases in 1944, compared with 1,287,245 potential years lost 
by those who died of cancer and 1,175,500 by those who died of tuberculosis in 
that year. In other words, because of the differences in the ages, of those who 
died from these diseases, the potential loss in years of life occasioned by deaths 
from tuberculosis is within 10 per Cent of the loss caused by cancer, even though 
the tuberculosis death rate is but 32 per cent of the cancer death rate. 

In spite- of the fact that the mortality from heart diseases is seven and pne- 
. half times as high as that from tuberculosis, the potential years of life lost by 
those ■n'ho died of heart diseases in 1944 were less than twice as numerous as the 
years lost by those -w'ho died of tuberculosis in the same year. (See table 3.) 


TABLE 3 

Potential years of life lost by those who died of specified cause, classified by sex andeolor: 

United States, 1944 


SEX AND COLOR 


POTEKTIAI. YZAltS OF LIFE LOST BY THOSE WHO DIED OP SPECIFIED 
CAUSE IN 1944 



Heart diseases 

Cancer 

Tuberculosis 

All groups 

1,929,953 

1,287,245 

1,175,500 

White 

1,739,902 

1,204,250 

830,306 

Male ' ■ 


393,948 

810,302 

82,995 

- 422,513 
407,793 

345,194 

Female 



76,676 

113,375 

21,878 

61,117 

153,664 

191,530 

"PfiTTlJlIft 



_ Table 3 indicates that in 1944 tuberculosis caused greater potential loss in 
years of hfe than did cancer so far as white men are concerned, though among 
white ivomen the potential loss from tubreculosis is only half that from cancer. 
Among non-white men the potential loss occasioned by deaths from tuberculosis 
was twuce that caused by heart diseases and seven times the loss resulting from 
cancer deaths. 

Tuberculosis is by far the most serious of the three diseases so far as the 
potential loss of life to non-white women is concerned. Table 3 serves to point 
up the -widely recognized fact that tuberculosis constitutes the most serious 
public health problem among non-white races. - 

The fact that nowadays nearly 1,200,000 potential jnars of life are lost by 
those -n^ho die of tuberculosis in one year alone should be stressed. If the number 
of tuberculosis deaths should remain stationary and if the deaths were to con- 
tinue to occur in the same sex, age, and color groups, then 12,000,000 potential 
years of life would be cut off for those -n^ho die of tuberculosis in a decade and 
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from heart diseases, cancer and tuberculosis are shown for each sex and color 
group and compared with the expectation of life at birth for each group. 

From this table it is e\ddent that, ndth the exception of non-white females, the 
median ages of all groups of persons who'died of heart diseases in 1944 were older 
than their expectation of life at birth. Moreover, the median ages at death of 
men (both white and non-white) who died of cancer in 1944 were older than their 
expectation of life at birth. On the other hand, the median ages of white and 
non-wliite women who died of cancer in 1944 were in each instance five and one- 
half years yoimger than their expectation of life at birth. 

In the case of those who died of tuberculosis in 1944, however, the median age 
at death ranged from thirteen to thirty-one years younger than the expectation 
of life at birth for the various sex and color groups. The comparatively low 
median ages at death from tuberculosis illustrate the point so often made with 
reference to the social problems created by illness and death from tuberculosis 
among young and middle-aged persons. 

TABLE 5 


Median age at death from specified cause and expectation of life at birth, classified by sex 

and color: United States, 1944 


SI3C AKD COLOft 

yn 

Heart diseases 

3)XAM ACS AT DSA 

Cancer 

,TB 

Tuberculosis 

SXPECTATIOM 
or LIFE AT 
BISTH 

All groups 

69.4 

64.2 

43.0 

65.12 

White 

70.0 

64.8 

47.1 

66.25 

Male 

67.9 

66.0 

50.4 

63.55 

Female 

72.9 s 

63.5 

38.3 

68.95 

1 

Non-white 

59.9 

56.0 

32.9 

' 57.14 

Male 

60.3 

59.1 

37.7 

55.30 

Female 

54.4 

53.5 

2S.4 

58.99 


In table 6 the median age at death has likevfse been computed for those who 
died of tuberculosis in 1944, 1934, and 1924. Data for 1924 possess less signifi- 
cance than those for the other two years because in 1924 onty 40 states were 
included in the death registration area, whereas since 1933 all states have been 
included. Inasmuch- as 3 (Alabama, Arkansas and Texas) of the 13 southern 
states with 10 per cent or more Negro population were not included in the area 
in 1924, the non-white group is not fully represented in the mortality statistics 
for that year. 

In 1944 those who died of tuberculosis were on the average nearly ten 5 'ears 
older than those who died of the same cause in 1924. In spite of the more 
complete representation of non-wliites in 1934 and 1944, it is of interest to note 
that the progress made in prolonging the lives of the tuberculous who died in the 
recent decade has kept pace with the progress in the earlier one. 

The most noticeable advance in the median age at death is that of white men 
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culosis control program appears to have been quite successful among women so 
far as reduction of the death rate is concerned, while in the case of men the 
principal evidence of success has t o do with the advancing age at death. 

Studies of tuberculin testing among young men and women of the same age 
groups and of similar economic status show a liigher percentage of reactors among 
young men. For example, tests made on freshmen in certain large eastern 
colleges a few years ago indicated that 21.3 per .cent of the boj-^s and 16.0 per 
cent of the girls were rcactoi's. 

hlass X-ray surveys usually show more cases of tuberculosis among men 
than among women, but some of these studies are fragmentary in nature while in 
most of them the persons X-ra 3 Td have been assembled with some bias in their 
selection. 

Mass case-finding service was initiated on a large scale as a mihtarj' and 
industrial activit}'. Since this is the case, the majority of persons X-ra 3 "ed to 
date have been men. When women have been included in these studies they 
are often concentrated in 3 munger ago groups and sometimes in different eco- 
nomic groups. The women X-ra 3 'ed in a large factor 3 ’, for example, may be 
quite largel 3 ' wliite-collar emplo 3 Tes or young factory hands, while the men 
examined are likel 3 >’ to be skilled workmen or semiskilled workers. In other 
words, few data of a comprehensive nature are available to show the comparative 
prevalence of tuberculosis among men and women in the same age, color, and 
economic groups. 

SUXEVURY AND CONCLUSIONS 

For man 3 ’' 3 ''ears past great emphasis has been placed on the steadily declining 
tuberculosis death rate as the most significant evaluation of tuberculosis control. _ 
Too little importance has been attached to a secondar 3 ’’ result, namety, that 
those who die of tuberculosis are not only fewer in number each 3 '-ear, but the 
median age at death becomes somewhat higher. Some persons aware of these 
two encouraging developments have arrived at the erroneous conclusion that 
tuberculosis no longer represents a serious problem in this countr 3 ’. 

Deaths from tuberculosis occur at much 3 ’-ouuger ages even to-day than do 
deaths from heart diseases and cancer. 

The potential loss in years of fife occasioned b 3 '’ deaths from tuberculosis in 
1944 is vdthin 10 per cent of the loss caused b 3 '^ cancer, even though the tuber- 
culosis death rate is but 32 per cent of the cancer death rate. The tuberculosis 
mortality is less than one-seventh that from heart diseases although the potential 
3 ^ears of life lost b 3 ’^ those who died of tuberculosis in 1944 were more than half 
as numerous as the comparable loss traceable to heart diseases in the same 3 "ear. 

In 1944, the median ages at death from tuberculosis ranged from thirteen to 
thirty-one years younger than the ex-pectation of life at birth for the various sex 
and color groups. 

These findings indicate that tuberculosis still constitutes one of our most 
serious social problems. Since all cases of tuberculosis are preventable, the 
disease likewise still presents a more serious public health problem than do other 
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EDITORIAL 


RehabUitation and Prognosis 

In the last few issues of the RE^'^EW', several papers, book re\’iews and ab- 
stracts on rchabilit-ation work appeared. This provides the opportunit}"^ for some 
remarks which have frequently been heard in informal gatherings but have rarelj’-, 
if ever, appeared in print. The rapid development and expansion of rehabili- 
tation work have created the need for specially trained pemons, practically for a 
new profession, whose educational qualifleations are still vaguely defined and 
arc still siib jvdice, a profession which still is in need of clearer demarcation 
against the fields of occupational therapy^ and social service, out of which an ever 
decreasing percentage of available rehabilitation workers have grown. The 
actual status of this new profession has some similarity to that of the two fields 
of endeavor just mentioned, about twenty-five years ago, when good will and 
humane interest "were taken for granted in occupational therapists and social 
workers, when professional objectivity was hoped for but ill defined and rarely 
in evidence. 

It is generally accepted policy that the first tentative steps toward rehabili- 
tation should be taken as soon as the patient’s clinical status permits and that 
the period of hospitalization should be used to the fullest extent for purposeful 
actinties directed toward the final aim of physical, psychic and economic re- 
habilitation. But the influence of old-fashioned occupational therapy' is stiU so 
strong in some institutions that the patient is still taught, far too much, how to 
kill time with inherently useless hobbies and handicrafts, instead of how to use 
his time for his final rehabilitation. Not only from the point of view of re- 
habilitation, but also from a strictly medical point of view, such residues of past 
decades are to be deplored, because any constructive, purposeful activity is far 
better psychotherapy than a playful waste of leisure time. 

But these diseases of early childhood are probably less important than two 
other problems. That rehabilitation work is a necessary and important part of 
the successful treatment of many patients is quite generally accepted; it has come 
into its ovm during the last quarter of a century, in word and program, if not in 
action and reported results. If advocates of any medical or surgical treatment 
of tuberculosis had, for twenty or even for ten y'ears, written profusely on plans, 
methods, set-ups, theory and — ^the philosophy (a beloved misnomer!) — of some' 
treatment, without publishing statistically acceptable reports of results in terms 
of munerically significant case reports, they would, by now, find their treatment 
pretty' well discredited. But this is, in essence, the present status of rehabili- 
tation work. The few exceptions of reports on final results are so well known 
that they' need not be quoted. But since most of them refer to special and limited 
phases of rehabilitation — limited either to the one facet of physical rehabilitation 
or to one or two occupational aims, or to one particular type of patients — ^re- 
habilitation work is still in the unsatisfactory phase when its necessity is beyond 
question but its actual results are quite insufficiently known. These lines are 
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blood counts, blood-chcraicnl findings, tuberculin test or even roentgenological 
findings per sc, will be judged to be prognostically indicative; it is more likely 
that prognosis must be derived from the total clinical picture, from which 
sound judgment must derive an estimate with proper consideration of the less 
tangible factors of constitution, socio-economic conditions and personality 
aspects of a psychic nature. 


]\Lvx Pinner 
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At the direction of the Executive Committee of the Society, the President 
appointed the directors of the eight clinical research projects to a Clinical Strep- 
tomycin Committee which has met at regular intervals to insure uniform criteria 
for selection of patients, minimum clinical and roentgenological standards and to 
exchange information with regard to results observed concerning the toxic 
potentialities of the drug, optimum dosage, methods and duration of treatment 
and other clinical problems which are constantly arising. 

It is important to emphasize that this constitutes a closely integrated series of 
projects which are, in many respects, unique in clinical research. This makes 
posable the prepublication confirmation of findings by various investigators and 
the free interchange of information by the investigators to their constant mutual 
advantage. 

. In order to insure the best possible correlation of the laboratory and clinical 
phases and problems of the research project, the President also appointed a 
Laboratory Committee on Streptomycin® with representatives from the Medical 
Research Committee of the National Tuberculosis Association and the Com- 
mittee on Laboratory Procedures of the Trudeau Society. 

The research project got under way in November, 1946, and has been closely 
correlated with similar studies being carried on by the Veterans Administration, 
the Medical Services of the Army and Navy and with work initiated three years 
ago at the Mayo Foundation and Clinic, and duiing the past year at New York 
Hospital, Cornell University Medical School. 

Following the donation of streptomycin to the Society, it was realized that 
considerable funds would be necessary to carry out the research studies. Accord- 
ingly, the problem was placed before the Executive Committee of the National 
Tuberculosis Association. The National Association immediately allocated 
funds for the necessary committee activities, and in addition, made a generous 
contribution toward implementing the research project. 

It was learned that the Tuberculosis Control and the Research Grants Di- 
visions of the U. S. Public Health Service were interested in further research on 
streptomycin in the treatment of tuberculosis. Conferences were held between 
representatives of these two divisions, the National Tuberculosis Association and 
the American Trudeau Society. As a result, early in 1947 the Research Grants 
Division placed §100,000 at the disposal of the Society for the initiation of this 
project. About this time, Surgeon General Parran of the U. S. Public Health 
Service appointed a Tuberculosis Study Section composed of investigators rep- 
resenting different fields of tuberculosis research. 

The American Trudeau Society and the Tuberculosis Study Section are work- 
ing in close harmony. Some of the major and more immediate objectives of the 
two groups are: 

1. Controlled clinical studies to determine further the usefulness and limi- 
tations of streptomycin in the treatment of tuberculosis when given alone or in 
combination with some other antibacterial agent. 

' Dr. H. Stuart Willis and Dr. Guy P. Youmans, Co-chairmen; Dr. Emil Bogen, Dr. H. 
Corwin Hinshaw, Mr. William Steenken, Jr. and Dr. C. Eugene Woodruff. 
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2. To investigate special bacteriological and laboratory problems wbich may 
arise. 

3. To test cultures of tubercle bacilli which have been found resistant to 

streptomycin by local laboratories. ■ , 

4. To serve as consultants to the clinical investigators and their laboratories 
regarding any pertinent bacteriological or laboratory problems and procedures. 

5. To conduct basic research in tuberculosis. 

This arrangement not only proiddes for minimum laboratory standards, but 
relates the laboratory and clinical phases of the research program in the closest 
possible way. 

Joint meetings of the Laboratory and Clinical Streptomycin Committees 
further insure close correlation of the clinical and laboratoiy phases of the work. 

It is believed that adequate machinery has been set up to correlate and co- 
ordinate the studies being carried on by the various groups, that is, the American 
Trudeau Society, the Tuberculosis Study Section of the U. S. Public Health Ser- 
vice, the Veterans Administration and the Medical Services of the 17. S. Army and 
Na^^^. Everj'^ effort will be made to relate continually the laboratory and funda- 
mental pathological and physiological research studies to the clinical studies. 
It is felt that a great deal of information regarding the therapeutic and toxic 
properities of streptomycin in the treatment of tuberculosis has aheadj’- been 
obtained, but it is realized that it is highly desirable that additional research 
studies be carried out as indicated. 

On the basis of information available at the present time from all possible 
sources, the' following conclusions appear to be warranted: 

1. Streptomycin exerts imprecedented therapeutic effects upon well-es- 
tablished experimental tuberculosis in guinea pigs. Under some conditions it is 
possible to eradicate the disease in a considerable proportion of animals, even 
though the disease had been permitted to develop to an advanced stage prior to 
institution of treatment. 

2. Streptomj’-cin is the first antibacterial drug which has shown definitely 
promising results in the treatment of certain types of pulmonarj'- and extrapulmo- 
narj*^ tuberculosis in man. 

3. Under certain circumstances, streptomycin appears to lessen or to prevent 
further multiplication of tubercle bacilli in lesions of human tuberculosis, but 
usuallj'" this suppressive effect is of limited duration. After a few weeks or 
months , of continuous treatment, streptomycin resistant tubercle bacilli may 
appear and fail to yield to streptomycin therap 5 ^ Fortunately, there are tj'pes 
of tuberculosis in which it appears that only temporary suppression of the in- 
fection is necessary in order to permit natural defensive mechanisms to gain 
ascendency. Streptomycin, like sulfa drugs and penicillin, suppresses disease- 
producing bacteria; their eventual eradication being dependent upon immuno- . 
logical mechanisms of the host. 

4. During its period of effective action, streptomj’^cin administration frequently 
results in marked amelioration of S3Tnptoms of pulmonary tuberculosis, in- 
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use of the drug tu those patients ivho are making satisfactory progress under con- 
ventional fonns of treatment. At present, most e.xperienced phi-sicians prefer 
to reserv'c the limited supplj' for patients more acutely ill, and especially for those 
in whom the disease has been progressive during recent months, and no other 
treatment is likely to be effective. Streptomycin is of no lasting or significant 
benefit to patients who apparently have hopeless, destructive tj^es of pulmo- 
nary tuberculosis. 

13. A great deal remains to be learned in regard to how streptomycin may be 
emploj'ed more effectively. The optimum dosage schedules have not yet been 
determined and the maximum duration of treatment is not definitely kno’mi. 
There is considerable e\ndence to suggest that often marked symptomatic and 
definite roentgenograpliic and bacteriological improvement may follow the ad- 
ministration of smaller doses of streptomycin than generally used heretofore. 
One to two grams dailj’, given for periods of 42 to 120 daj's, depending in part on 
whether or not the organisms become drug resistant, may bring about remission 
of the disease. Toxemic manifestations seem to be less frequent and severe when 
smaller doses are given. Whether or not smaller doses given for shorter periods 
of time may cause drug resistance to develop less rapidly and possibly to a lesser 
degree is still unknown and is under investigation. Intermittent treatment, 
that is, every other day, every other week or every other fortnight is also being 
investigated to determine (f) whether the therapeutic effect of such regimens is 
adequate, (2) w’hether such regimens are likely to cause less toxemia. Many 
posabilities for improving the efiicac}’’ of the antibiotic in reducing its toxic 
potentialities have not as yet been fully explored. 

14. It should be emphasized that streptomj’^cin should be regarded as an ad- 
junct to the conventional and effective methods of tuberculosis therapy which 
are now widely used. Antibiotic therapy is not likely to replace surgery, except 
in rare instances, but ma 3 ’- increase the safety of thoracic surgery and make it 
available to a larger number of patients. The prevention of tuberculosis by 
means of improved li%dng and working conditions and health education, early 
diagnosis, and prompt and adequate sanatorium or hospital care remain the most 
effective methods of controlling tuberculosis. 

Those possessing adequate clinical, roentgenological and laboratory facilities, 
and who are properly qualified b 3 ^ training and experience and have some interest 
in tuberculosis research are encouraged to write to the Executive Secretary of 
the American Trudeau Societ 3 ’-, 1790 Broadway, New York City, or to the 
Executive Secretary of the Tuberculosis Study Section, U. S. Public Health Ser- 
vice, Bethesda, Maryland for further information regarding research projects 
being sponsored by the two groups. 
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Actinomycosis. — Infections in man due to 
tlic aerobic, partially acid-fast Nocardta as- 
kroidcs are rare as comiiared to those due to 
the anaerobic Actinomyces bows. Tlic sjnnp- 
toms, course of the disease and response to 
therajiy are so nearly alike that the disease 
I)roduced by the two types of fungi should be 
called actinomycosis. Thirty-two cases of in- 
fection with N. aslcroidcs have been collected 
from the literature. The mortality rate ap- 
pears to be high: 2S of 32 patientswerc dead at 
the time the reports were jiublished. The in- 
fection was pulmonary in 2S cases, and the 
brain was the site of metastasis in at least 10. 
In 2 cases infection of the lungs and the chest 
wall w.as apparently cured by surgical 
drainage, sulfonamide therapy, iodides and 
roentgen therapy. Two new cases of infec- 
tion oath N. astcroidcs are added in this re- 
port. The first was a man of C3, who was 
hospitalized for three and a half months for 
cough, sputum, loss of weight and pulmonary 
dise.ase. He responded well to trials of sulfa- 
diazine therapy, but the etiological agent was 
not recognized until late, when the fungus was 
isolated from his sputum, subcutaneous ab- 
scesses and blood stream. At autopsy the 
lungs, peribronchial ly^mph nodes, heart, thy- 
roid, kidneys, spleen, intestines, muscles and 
subcutaneous tissues contained abscesses pro- 
duced by N. askroidcs. The second case was 
that of a woman of 49, who was hospitalized 
for five day's prior to death with a clinical diag- 
nosis of an intracranial lesion without localiz- 
ing signs. Autopsy rewaled an abscess in the 
cerebellum caused by N. askroides. The 
lungs are suspected as the primary focus, and 
no other metastases were found. — Actinomijco- 


sis Due to Nocardia Askroides, IF, M. M. 
Kirby A J. B. McNaught, with the technical 
assistance of G. S. Reeves, Arch. Ini. Med., 
November, 1940, 78: 57S. — (G. C. Leiner) 

Loeffler’s Symdrome. — Pulmonary' infiltra- 
tions with eosinojrhilia have been reported in 
association with trichinosis, chronic brucello- 
sis, amebiasis and infestation nith Neealor, 
Faciola hepatica, Ascaris and Strongyloides. 
Two cases are presented to emphasize the fact 
that eosinophilia associated with pulmonary 
infiltrations may occur in coccidioidomycosis. 
The first patient developed fever, pulmonary', 
infiltrations and an eosinophilia as liigh as 89 
per cent. Subsequently adenopathy and pus- 
tules on the e.vtremities and scalp appeared. 
Skin tests for coccidioidoray'cosis were positive, 
and biopsy revealed coccidioidomycosis, 
Clinical improvement, including decrease in 
pulmonary infiltrations, sedimentation rate 
and eosinophilia, followed treatment with 
“ball-mill coccidioides vaccine.” The second 
patient complained of fever, sore throat, cough 
and, subsequently, developed pulmonary' in- 
filtration accompanied by enlargement of the 
mediastinal lymph nodes. The skin tests, 
complement fixation and precipitin tests were 
positive for coccidioidal infection. The 
eosinopliilia improved with the clearing of the 
pulmonary infiltrations and the patient’s blood 
count gradually returned to normal. The 
pulmonary' infiltrations were present for sixty- 
seven day's in the one case and forty-six day's 
in the second . — Pulmonary Infdlrations with 
Associated Eosinophilia, F. M. Willett & E. 
Oppenheim, Am. J. M. Sc., November, 1940, 
212: 60S. — (G. F. Mitchell) 
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chest wounds. The j)nthogcncsis of post- 
traum.itic pneumonia is a vagal reflex causing 
sp.asm of tlie broncliial tree and bronchial li}’- 
persccretion rc.sulting in pulmonary atelecta- 
sis. Of 73 patients with posttraumatic pneu- 
monia, 2S had an intact thorax and 45 had 
fractures of the thoracic cage. Therc are 
three typc.s of pulmonary injuries: those due to 
direct violence, to conirccoup and to ‘pincer’ 
forces in V-shaped spaces. The lesion oc- 
curring most commonly after direct violence is 
contusion of the parietal pleura. The lung 
below the incoming ribs may show varying 
degrees of Eubj)lcural ecclijnnosis. The typi- 
cal cotifrccovp lesion is posterior. It consists 
of a hemorrhagic straight line corresponding 
to the angles of the ribs. The lesion due to 
pincer forces consists of contusion of the struc- 
tures in the costophrenic angle caused bj- nip- 
ping of the lung between the lateral wall of the 
chest and the spleen or the liver. Cavity for- 
mation is common in e.xtensivc contusions, 
subplcural blebs arc common in aircraft acci- 
dents, Traumatic pulmonarj' lesions at the 
onset of the pneumonia were more often 
present in patients with fractures of the thora- 
cic cage. They were in order of frequency: 
contusion of the lung, hemothorax, pneumo- 
thorax, hemopneumothora.\, subcutaneous 
emphj’sema and mediastinal emphj’sema. In 
92 per cent of the patients pneumonia de- 
veloped within sLx days of the injurj-. In 54 
patients pneumonia developed onlj’^ on the 
same side as the injury. Niue patients had 
bilateral pneumonia and 10 patients developed 
pneumonia on the contrccovp side onlj-. The 
course and complications of posttraumatic 
pneumonia simulate those of mild to moder- 
ately severe primary pneumococcic pneu- 
monia . Posttraumatic pneumonia can be pre- 
vented or minimized by the early treatment of 
all patients with injurj’- to the chest for pul- 
monary atelectasis and potential infection. 
The intravenous administration of 0.0004 g. 
of atropine and of 0.03 g. of papaverine every 
four hours for two daj’S after injury will relieve 
bronchospasm and hypersecretion. Prophy- 
lactic chemotherap 3 ^ is indicated. Once post- 
atraumatic pneumonia has developed chemo- 


therapy should be intensified. Pleuritic pain 
should be relieved bj" local anesthesia. E.x- 
pectorauts, o.xygen bj^ inhalation have to be 
used as indicated. — PncimiomafoUomng Non- 
pcndraling Pvlmo7iary Injitrics, E. Philips, 
J. A. M. A., January IS, 1947, 133: 161 . — 
{11. Aides) 

Llplodol Pneumonia. — ^Three cases of bilat- 
end b.asal pneumonia are reported, associated 
with urticaria and eosinophilia following the 
iutrabronchial instillation of lipiodol. The 
importance of skin testing individuals with 
allergic backgrounds is stressed. — A Pulmo- 
nary Rcadion folloicing Intrabronchial Insiilla- 
tion of Lipiodol in Bronchial Aslhma, S. I. 
Koopcrstciri tfc H. E. Bass, Am. J. Roent- 
genol., November, 1946, S6: 569. — (/. E. Far- 
ber) 

Pneumonia with Erythema Multifonne 
Exudativum. — Six cases of erythema multi- 
forme exudativum with involvement of the 
mucous membranes were seen. Of these, 3 
developed pneumonia. The cause of the dis- 
ease is unknown. Blood, throat wasliings, 
vesicle fluid and material from the lung of a 
fatal case were injected into various animals 
and embrj’onated lien’s eggs; no information 
as to the etiology of the disease was obtained. 
Pneumonia occurs probably more often in this 
disease than has been recognized. The pneu- 
monia in these 3 cases was similar to primary 
aijiiical pneumonia. In 2 of the 3 cases cold 
hemagglutinins were found. In 2 of the 3 
cases without pneumonia the same tests were 
made and were found negative. — Association 
of Pneumonia ivith Erythema Mulliforme Ex- 
udativum, Commission on Acute Respiratory 
Diseases, Fort Bragg, N. C., Arch. Ini. Med., 
December, 1946, T8: 6S7. — (G. C. Leiner) 

Mustard Gas Bronchitis. — ^Persons em- 
ployed in the handling of mustard gas and e.x- 
posed to small quantities of the gas over a pro- 
longed period of time ma 3 ’’ sustain damage to 
the respirator 3 ' tract which may leave them 
partially or totaIl 3 ' disabled. The authors 
studied 200 patients wiio, during their w'ork in 
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roiiKivnl of (he lower lobe?. Bi'onchospiro- 
metric stiulic.-; iKn-fovinCfl on 20 patients post- 
openitivcl.v ilcinonst rated tliat the funetion of 
(he lemainine; pulmonary (issue on the 
oixTuted side is dci>cndent largely on the post- 
oi>eRitiYe pleural rcaetion. Studies of func- 
tion iH'foie and oi>emtion in a small group 
demonstnito<l that oxygen consumption and 
ventilation sevend months jmsloixirativcly 
were cither slightly below normal values, or 
essentially the same or even improved over pre- 
ojrerative values. The latter effect illustrates 
the fact that blood flowing through bronchiec- 
tatic lobes is often inadequately oxygenated; 
when the diseased lobe is removed, blood can 
then only be circulated through alveoli that 
allow proi>cr o.xygcnation . — Surgical Treat- 
ment of Bronchiectasis, B. B. Kay, R. II. 
il/rarfe, Jr. <(■ F. A. Hughes, Jr., .'!?»). Int. 
Med., Jamiarg, lO.'J, 26:1. — ( II. R. Naycr) 

Aerosol Penicillin. — ^Tliis jrroccdure used 
preoircratively caused a marked decro.ase in 
the amount of sputum, thus giving better 
assurance of a good anesthetic course. The 
patient was judged a good risk if he had no 
sputum after aerosol thcrai)y for two weeks or 
tiic siiutum was reduced to a small volume and 
rcmnine<l so. The S])utum of the diCfercnt 
types rcsimndcd in the following order; most 
rapid for tubular bronchiectasis, ncxi' for sac- 
cular bronchiectasis or an abscess ca\'ity, and 
slowest for the cases with associated bronchial 
obstniction and atelectasis. Both cough and 
accomjianying bronchitis were markedly im- 
proved. Concomitantly, postural drainage, 
bed-rest, raising of blood hemoglobin and pro- 
teins to normal levels, intramuscular penicillin 
and sulfadiazine should be used. Indi\dd- 
ualization of tre.atment is important. Patho- 
logical change must be evaluated fulB'' so that 
duration and type of treatment can be tenta- 
tive!}' jirognosticated and outlined. Children 
are hard to evaluate as they may swallow spu- 
tum, and it is difficult to be sure that they take 
inhalation therapy efficaciously. Adults 
showed a uniformly good response to aerosol 
therapy and anesthetic courses were without 
complications . — Aerosol Penicillin as a Thera- 


peutic. Adjunct in the Preparation of Patients 
xrith Suppuration of the Lung for Pulmonary 
Resection, C. IB. Findlay & R. II. Siecct, J. 
Thoracic Sttrg., Felmtary, 19/, 7, 16: SI. — {J. 
II. Cope) 

Interlobar Empyema. — This condition is a 
complication of pneumonia, mctiistatic in- 
fections, lung abscess or trauma and may occur 
as a primary infection. The characteristic 
history is pain on the affected side, fever, 
cough and dyspnea. Foul sputum may occur 
later in the disease and indic.afes rupture of the 
empy-ema into a bronchus. X-ray films in the 
anteroposterior" and lateral ^•^ews will localize 
the abnonual density in the interlobar fissure. 
Treatment is surgical . — Interlobar Empyema, 
J. Lei'itin, Am. J. Roentgenol., August, 19/, 6, 
56: 1 ~)(). — (./. E. Farbcr) 

Atelectasis after Surgeiy. — Airlessncss of a 
part of all of a lobe or lung is a common post- 
opemtive complication. E%idence to allow its 
differential diagnosis did not appear until be- 
tween 1914 and 1930. Complete bronchial 
obstruction is the one mandatoiy factor for its 
production; all others are predisposing or 
favoring factors. Bronchial obstruction may 
be i^roduced in three ways: refle.v broncho- 
spasm, swelling of the bronchial mucosa, or a 
plug of secretions or aspirated material. The 
first two modes are rare, but the third is com- 
mon. A \dscid plug of mucus, which is al- 
lowed to remain because of hypoventilation, 
or not expelled by the cough reflex, ciliary ac- 
tion or bronchial peristalsis, is the major fac- 
tor. The numerous factors which may pre- 
dispose to atelectasis can be classed in two 
groups: (I) factors associated with hy^po- 
ventilation (including location and ty'pe of 
operation, elevation of diaphragm, reduced ex- 
cursion of diaphragm, lowered xital capacity', 
increased intrapleural pressure, air beneath the 
diaphragm, severity of operation, amount of 
postoperative pain, muscle spasm and splint- 
ing, obesity', intraabdominal complications, 
abdominal binders, sedatives and hy'pnotics 
before and after operation, posture, old age, 
debilitating conditions, poor operative risks, 
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selection of tlie men, repeated examination and 
routine chest skiagraphy. Early cases of 
tuberculosis are identified and removed.— 
Silicosis and MetalKfcroits Minvig in England, 
Brit. M. J., November 16, 1946, 4480: 743.— 
{R. TT\ Clarke) 

Pneumonoconiosis. — The studj’ includes the 
results of many hundreds of clinical e.\'aniina- 
tions and of 592 necropsies of certified silicotics 
among South Wales anthracite mineis. 
Slighter grades of the disease often produce no 
sjTnptoms. The chief sjmrptom is dyspnea of 
gradual development. Cough is variable and 
is often absent in uncomplicated cases. Spu- 
tum is slight or .absent. Black “spit” indi- 
cates tlie presence of breaking-domi pul- 
-monary lesions. Pain is absent if there is no 
pleurisy. Fever and wasting are found only if 
there is infection. Phj'sical examination often 
reveals reduced pulmonary expansion, impair- 
ment of percussion note, slightly prolonged 
expiratory' sounds and sometimes r&les. 
Symiptoms are severe and abnormal physical 
signs are slight. Necropsy shows the limgs to 
be adlierent, especiallythe upper lobes, emphy- 
sema and areas of black fibrosis, varying from 
small discrete nodules up to large areas of con- 
solidation. The nodules in those patients e.x- 
posed to dust with high silica content are 
liarder and more sharply demarcated. The 
nodules often crumble and excavate; the cai'i- 
ties contain milky black material. The re- 
gional nodes are enlarged, fibrotic and airthra- 
cotic. Tuberculosis is very' frequent among 
silicotics. It is questionable whether this is 
so in the pneumonoconiosis of hard-coal 
miners. About 25 per cent of the author’s 
omi cases had tuberculosis. This did not in- 
clude the cases vith crumbfing which many 
pathologists regard as tuberculosis. All 
patients nith wasting had crumbling or tuber- 
culosis; the converse was not true. The dis- 
tribution of lesions was asymetrical and irregu- 
lar. Gross bidlous emphysema was found in 
104 of 230 cases. Pneumothorax was occasion- 
ally' present. Nontuberculous respiratory' af- 
fections, cliiefly pneumonia, were found in one- 


fifth of the cases. Heart failure was the most 
frequent cause of death. It was manifested 
by' right-sided failure or terminal pulmonary 
edema. There was only' one case of carcinoma. 
The cause of death was tuberculosis in 26 
per cent, nontuberculous respiratory affec- 
tions in IS per cent, cardiac failure in 37 per 
cent and unrelated conditions in 19 per cent. 
Many patients with advanced silicosis and 
most patients in the early stage of the disease 
surrived for many' years unless they also had 
tuberculosis. Prevention among w'orkers in 
hard headings consists of watering everything 
and of using a ventilating current to remove 
dust. At the coal face, dust is harder to elim- 
inate. The use of aluminium is not helpful. 
Tuberculous individuals should be kept out 
of the mines. There is no special treatment. — 
Pneiimonocoriiosis in South Wales Anthracite 
Mviers, C. G. Gooding, Lancet, December 21, 
1946, 2: S91.—{A. G. Cohen) 

DisabiUtyr in Dust Diseases. — The assess- 
ment of the amount of disability in dust dis- 
eases of the lungs is diflScult. No satisfactory 
method is available. X-ray evidence is in- 
adequate, as illustrated by' the nodulation 
caused by' iron o.xide in siderosis and that 
caused by' silicosis. IMethods such as compar- 
ing the lung fields in X-ray films on inspira- . 
tion and e.xpiration, e.xercise tests, oxygen con- 
tent of blood, blood sedimentation rates and 
A'ital capacity and residual air have been used. 
Vital capacity' is probably the best guide of the 
easily performed tests. When the ratio of 
residual air , 

exceeds 40 per cent, some degree 

total capacity 

of impairment is usually apparent. It is 
hoped that satisfactory methods for assess- 
ment of pulmonary' disability in pneumono- 
conioses will be found. — Assessment of Dis- 
ability in Dust Diseases of the Dung, Brit. M. 
J., August SI, 1946, 4469: SOI. — {R. IF. 
Clarke) 

Foreign Body in Lung. — ^A 31-y'ear-old pa- 
tient was hit by' an exploding mine and a bean- 
sized particle entered his right lung. An ab- 
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Gougli, ('luv't pain and hemo]d}’5ij: conslitutccl 
(lie nioi^t frequent symptoms. Tlio course of 
illness lasted from two moiitlis to three years. 
The diagnosis was made in most of the casc.s 
on the basis of clinical and roentgenological 
.signs; bronchoscopic c.xamination wa.s helpful 
in the diagnosis of 4 cases, sputum inclu- 
sions in 2 cases and asjjiration bio]).sy in one 
case. Fifteen imcumoncctomies were jier- 
formed, 9 of them for the right lung and G for 
the left lung; in 1 1 case.s lol)ectomy wa,s done, 
9 times on the right side and twice on (he left 
side. A free pleural cavity was found in 14 
cases, adhesions were present in 12 cases. The 
surgical e.xploration of tlic hilar lymph nodes 
showed mctast.asis in o cases out of 9. Cir- 
cumscribed tumors were observc<l in 21 c.ases: 
oji 4 occasion.s the tumor was found in the 
parenchyma; in IG c.ascs it was i)crii)hendly 
locatc<l and in one c.ase the site of the tumor 
w.a.s in a main bronchus. Histological ex- 
amination revealed 4 per cent undifTcrcntiated 
small cells, 3G per cent adeuocareinomata and 
24 jrcr cent epidermoid carcinomata. Trabec- 
ular tji)e of carcinoma was found in 12 per 
cent and atypical carcinoma in 12 per cent. 
Fourteen patients died within one month after 
the oircration; jjostmortem examination in 12 
of them showed only 2 cases of distant 
metastasis and one case of inv.asion of the 
thoracic wall. Thus the indication forsurgerj'' 
was justified in 75 per cent of the cases; 8 
patients died one month to seven months after 
the intervention; death was due in all to 
metastasis. Four patients were alive and 
showed no e\'idence of metastasis fi\’e months 
to sixteen months after the oireration. In 
June 194G, 2 patients were alive, both for 
ireriods longer than two years and neither of 
them manifested met.astasis; one of them liad 
an adenocarcinoma and one .an epidermoid 
coil carcinoma. There was no clear correla- 
tion between the apparent onset of the disease 
and the moment of the lesection: surger 3 ’’ per- 
formed in apparentlj- earlj- cases often proved 
to be too late. This is due to the fact that the 
lapse of time between the real onset of the 
neoplasm and the first clinical sj’mptoms is 
unknown. The late results of surgical treat- 


ment ilcpend on the location, morphology and 
histological type of the tumor. The sec- 
ondarj' alterations accomir.anj'ing lung carci- 
noma arc determined l\v the location and the 
development of the tumor. The majority of 
the tumora removed bv surgeiy originated in 
medium-sized and smaller bronchi. The opin- 
ion is expressed that the mass radiography of 
the chest will reveal a larger number of lung 
carcinomata amenable to resection. — Mor- 
Jologia del cancer pulnwnar, J. A. Taiaim, 
Prensn nii'd. argent., Oclobcr, lOJfG, 33: 2051 . — 
(/.. Molnar) 

Pancoast Tumors. — In 10,209 autopsies 
done at the Kaiser Fr.anz Joseph Hospital in 
Vienna between 1933 and 1942, 302 cjises (2.9 
per cent) of bronchogenic carcinoma were seen; 
of these, 43 (14.2 per cent) showed localization 
in the peripherj* of the lung; 12 of these were 
found in the apical region. In only 2, the typical 
s.vmptoms of a Pancoast tumor had been 
present. In addition tothese2,5casesofbron- 
chogcnic carcinoma of the upper lobe showed 
e.xtension of the tumor to the thoracic wall, 
liartl.vwith rib destruction. The sjmiptoms de- 
scribed by Pancoast maj' also be found in other 
diseases with localization in the apex, such as 
metastases of malignant tumors, tumors of 
the pleura and of the s.ympathetic ganglia, 
Hodgkin’s disease. The differential diagnosis 
between Pancoast tumor and tuberculosis is 
frequentlj' difficult. — Ueber Lungenspitzen- 
karzinomc nnd Tmnoren dcr oberen Lungen- 
ftirche {Pancoas(-Tumoren) , 0. Wichtl, Wien, 
klin. Wchnschr., May S, 19/fi, S8: 22S. — {G. 
C. Lcincr) 

Bronchial Adenoma. — Dr. Overholt’s ma- 
terial since 1933 showed 305 cases of histologic- 
all 3 ' proven carcinoma and 12 cases of 
bronchial adenoma. Bronchial adenoma thus 
represented onl 3 ' 3.9 per cent of the car- 
cinomata, but, wdrile onl 3 ' 87 of these latter 
were considered amenable to surgical treat- 
ment, all 12 cases of bronchial adenoma were 
successfulb' treated b 3 ' resection. The ratio 
between males and females was 3.S to I in the 
case of carcinoma and 1 to 1 in the case of 
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show its outline in profile. Dintpiosis of such 
shndows is usiuilly c;isy because their density 
cxccciis that of jiarenchjnnal markings. Tlioy 
are rarely homogeneous, usually only their 
borders arc clear-cut and verj' opaque, the 
central areas api>caring areolar or fcnestnitctl 
with linear opacities delimiting round or oval 
areas. Two sites of prerlilection for pleural 
calcifications are: the costo\crtebral gutter 
and the axillary region,- lc.«s frequently, the 
anterior chc.«t or diaphragmatic areas. Tomo- 
graphic studies ]>ermit topographical localiza- 
tion; di.'covcn- of jicrhajrs more than a .■single 
lesion when seveml shadows are superimposed 
on a standard film. Pleural c.alcifications also 
may mask a subjacent jiulmonary lesion, 
which would be missed without bodN'-scction 
serial films. A case history is given in which 
honeycombing in the right lung w.as hidden by 
a pleural c.alcification in the st.andard film; 
tomograms demonstrated the olhorwisc in- 
visible intrapiilmonarj- lc.sions. .fVnothcr case 
history is given to illustrate how the area of 
central rarefaction in a pleural calcific.ation 
may l>c mistaken for an intrapulmonarj- cavity 
witliout recourse to laminagraphic studies in 
doubtful eases. — Dc Vintcrtl dc la (oinograpMc 
dans Ics calcificah'orjs plcnralcs, J. Olmcr, F. 
Saniamaria & Jl/, LaUemand, Presse m6d., 
December So, 191(6, No. G3, SoS. — (P. Q. Ed- 
wards) 

Intrapulmonary Air Pressure. — ^This paper 
ende.avors to present the importance of having 
an intimate knowledge of the d^mamics of the 
pulmonary circulation, of the .anatomy and 
phj-siologa- of the air sacs and the circulation 
witliin the pulmonarj' capillaries. — hdrapul- 
tnonanj Air Pressure and Us Relation to Pul- 
monary Capillary Flow, Tf. TF. TT'osson, Am. 
J. Roentgenol., May, IO 4 G, 55: o7o . — (/. E. 
Farhcr) 

Erythema Nodosum. — In tuberculosis, 
erj-thema nodosum generallj- appears wlien the 
prc-allcrgic phase p.asses into the allergic 
phase; erj-thema nodosum and tuberculin con- 
version arc considered to be parallel phe- 


i 

notnena. In some cases, the former occurs in 
later stages of tuberculosis, and the combina- 
tion of erj-thema nodosum and negative tuber- 
culin reaction is not uncommon. It occurs in 
some usually tuberculin-negative tuberculous 
manifestations and in cases in which the ery- 
thema is caused 53’ organisms other than the 
tubercle bacillus, e.g. the streptococcus, or in 
rhoumatic fever. Negative tuberculin reac- 
tioiKs may- be due to sarcoidosis. In this dis- 
c.asc which many investigators regard as a 
special form of tuberculosis, so-called positive 
anergy c.xists. The fact that bacilli are 
usually not demonstrable in the tissues, com- 
bined with tuberculoid structures w-ithout cas- 
eation, is evidence of hy-perergy-. Thus it is 
not sur])ri5ing that erythema nodosum can 
appear ns an allergic skin reaction in sarcoido- 
sis. In 1945, 10 tuberculin-negative patients 
with ery-thqma nodosum were observed. 
Lemming found that in sarcoidosis the tuber- 
culin reaction remains negative even after 
BCG vaccination. This is erndence for the 
tuberculous etiology of the disease. Skin 
lesions appearing at the site of the vaccination 
and enlarged regional lymph nodes present the 
liistological picture of sarcoidosis. Biopsies of 
such post-vaccination lesions have in a number 
of cases lent strong support to the diagnosis. 
In 5 of the 11 cases reported tliis procedure 
favored the diagnosis of sarcoidosis. This 
diagnosis is considered to be well established 
in cases with bilateral hilar adenitis, negative 
tuberculin reaction after BCG vaccination and 
with the histological picture of sarcoidosis in 
the post-vaccination lesions. — Tuberculin- 
Negative Cases of Erythema Nodosum or 
Erythema Exudativum MuUiforme, 0. Fors- 
sman, Ada med. Scandinav., 1946, 126: 393 . — 
(0. Pinner) 

Amyloidosis of Lungs. — proved case of 
primary amyloidosis is presented, invohdng 
mainly the lungs, mediastinum, lymiph nodes 
and spleen. Eoentgenographic characteris- 
tics include enlarged bilateral Irilar densities 
and a linear and finally nodular peritruncal 
infiltration widely disseminated in the paren- 
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ics, one in tiic Baltic island of Bornholm, the 
other in Copenhagen, characterizes the disease 
as follows: It occurs only between hlay and 
September, with children and young adults 
being largely affected. The onset is usually 
abrupt with aching pains. These pains are 
usually localized in the pectoral or upper 
abdominal muscles, less frequently in the 
shoulder or lumbar muscles. The affected 
muscles become indurated or nodular with 
hyperscnsithdly to touch and contraction. 
General sraiptoms, such as fever, sweating 
and headache, are usually moderate; myalgia 
and fever may persist for two or three daj-s, 
but often, after a twenty-four-hour respite, 
sjTuptoms may recur with the myalgia in a 
different group of muscles. The disease is 
almost alwa 3 's benign .and results in complete 
cure. Possible complications include dr 3 ' or 
serous pleurisj*, pericarditis, otitis media, 
bronchitis, pneumonia, orchitis or even en- 
cephalitis. Epidemic characteristics of the 
disease are clear, spreading by direct contact. 
Tlie incubation period varies from two to 
four daj's; etiologj* is unknown. Diagnosis is 
based upon recognition of the epidemic 
character of the disease; even the pleuro- 
pneumonic aspect of the disease, when asso- 
ciated with the characteristic mj’algias in 
the presence of an epidemic, should be recog- 
nized as part of the same process. Abrupt 
onset of muscular pain, without antecedent 
historj" of other disturbances, should make 
one think of Bornholm disease; children are 
often stricken suddenl 3 ' b 3 ^ pain in the midst 
of pla 3 '. Blood studies offer no diagnostic 
aid. Differential diagnosis includes rheumatic 
m 3 ’Ositis, in which joints are involved, polio- 
m 3 ’elitis with its , spinal fluid changes, 
meningitis ma 3 ’ be confused when the m 3 'algias 
are in the neck, but diagnostic changes in the 
spinal fluid and clinical picture are eiident; 
benign serous meningitis ma 3 ' be similarly 
differentiated. Treatment of the disease is 
S 3 'mptomatic. — Forme plettropvlmonaire et 
pseu<Jop6riion£ale dc la myalgia ipidimique, R. 
Bogaert, Presse mid., December 28, 1946, 
No. 64, SS1.—{P. Q. Edwards) 


Antihistamine Substances. — ^The effect on 
\'ital capacit 3 ' of standard intravenous doses of 
histamine was quantitativcl 3 ’- est.ablished in 
selected asthmatic subjects. ' It was found 
that, although in a given subject there could 
be vari.ation in response to the s.ame dose of 
liistaminc from time to time, depending on 
the severity of the asthmatic state, at any 
given time closel 3 ' similar quantitative re- 
sponses to consecutive doses of the same 
amount of the drug could bo elicited. The 
response consisted of temporar 3 ' decrease in 
\ntal capacit 3 ’’, attributed to bronchoconstric- 
tion. The special features of the response 
were time of onset, maximum decrease reached 
and duration of effect. Following this, 
antihistamine drugs wore administered and 
the effect on subsequent intravenous doses of 
liistamine noted. In a t 5 q)ical experiment, 
the maximum decrease in \dtal capacity 
caused b 3 ' histamine was 1789 cc. Following 
10 mg. bonadryl intravenously, the response to 
the same dose of liistamine as previously 
used was 721 cc. After 30 mg. benadryl 
intravenously, the return to the control 
response to histamine was delayed over three 
and one-half hours. P 3 Tabenzamine h 3 'dro- 
chloride, in 3 subjects, gave no consistent 
protection against histamine. Theoph 3 dline 
with ethylcnediamine intravenously admin- 
istered gave marked protection. Epinephrin 
in doses as low ns 0.1 cc. of a 1 :1000 solution 
g.ave marked protection which lasted one 
hour. Ephedrine mtramuscularl 3 ’’ gave satis- 
factory' protection, delayed in onset but 
prolonged in duration. In one subject 
atropine gave moderate protection against, 
histamine. — The Aclion of Histamine on the 
Respiratory Tract in Normal and Asthmatic 
Subjects, J. J. Curry, J. Clin. Investigation, 
November, 1946, 25: 7S5; and The Effect 
of Anti- Histamine Substances and Other Drugs 
on Histamine Bronchoconstriction in Asthmatic 
Subjects, J. J. Curry, J. Clin. Investigation, 
November, 1946, 25: 7 89. — (A. A. Cohen) 

Transmission of Leprosy. — ^The e.xact man- 
ner of transmission of lepros}' is still unknown. 
Sixty per cent of the author’s native patients 
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Pyelonephritis in cattle may be amenable to 
this therapy. Actinomycosis and mastitis 
may also be added to this group. — Strcplo- 
jniiciii in ExpcrimaUal Infections and Its 
Possihic Use in Vctcrinar)/ Tlicrapcntics, A. 
G. Karlson A TP. II. Feldman, ,1. Ain. Vet. 
M. A., Fchntanj, l9f,7, 110: (?5.— (/?. W. 
Clarke) 

Tuberculosis Campaign in Bra 2 il. — On 
June 21, 1940, President Dutra of Brazil 
signed a decree providing for an intensive 
national campaign against tuberculosis under 
the direction and control of the National 
Department of Public Health. AMiile the 
entire nation iS to be covered, special attention 
vill be centered on the areas until the highest 
tuberculosis incidence. In support of the 
decree the jMinister of Education and Health 
stated that tuberculosis was the communicable 
disease with the highest death rate in Brazil, 
the number of yearly deaths being estimated 
at 80,000 and the numlx;r of patients being 
placed at 800,000. The situation is getting 
worse, and epidemic outbreaks are actually 
occurring, especially in the most thickly 
populated centres. Death rates varj' from 
300 to 500 per 100,000 inluibitants, the highest 
(aboi-c 400 per 100,000) in the cities of Vitoria, 
Salvador, Porto Alegre and Belem, with Rio 
and Nichtheroi coming next. The efforts 
so far made have been inadequate and in- 
coordinated and the results sjiotty. Success 
depends on efficient organization, uniformit}' 
of action and constant expert supervision 
by the National Tuberculosis Sendee of the 
National Department of Public Health. 
More active support should also be obtained 
from members of national tuberculosis or- 
ganizations now numbering nearly 3,000,000. 
In commenting on those developments, the 
Editor of Clinica TisioUgica adds that, udth 
the exception of Sao Paulo, wliich from the 
beginning of the centurj’- has stabilized its 
tuberculosis death rate around 100 per 100,000 
.and Terezina, Curitiba and Cuiabd with 
rates which have risen latel 3 ' from 50 to 200 
per 100,000, the rates in the other 17 State 
capitals run from 250 to 500 per 100,000. 


Most of the large Brazilian cities are now 
going through the iihase of massive tuber- 
culization. The relativelj' low figures at 
Sao Paulo are most likely due to its prcdom- 
inanth' European population, as is also the 
case with Buenos Aires and Rosario in Argen- 
tina and Montevideo in Uruguaj'. The 
problem is far different and much worse in 
the other South American cities. Should 
urban rates ajiply to the whole of Brazil, the 
annual number of tuberculosis deaths would 
be 118,350 for a 45 million population. The 
number of beds available for patients in the 
whole countrj' docs not exceed 12,410, most 
of which ate provided bj’ the Federal Govern- 
ment. Pronijit iirovision of hospital beds 
and . dispensaiy^ facilities, extension of mass 
survej’s, intcnsiie use of BCG in the newborn, 
creation of tuberculosis professorsliips in 
medical schools and intensive studj' of the 
cpidemiolog},’ of the disease in Brazil are 
rcconmiended. — Campanha Nacional contra 
a Txtbcrmdosc, R. Fernandes, Clfn. Tisioh, 
April-Junc, 191,6, 1: 1, and 146. — (A. A. 
Moll) 

Tuberculosis In St. Lawrence Basin. — In 
three .years, 31,265 persons, about 22 per 
cent of the population of the St. LawTcnce 
basin, were fluorographed by a traveling’ 
mission from the St. George Sanatorium. 
Of this group, 702, or 2.2 per cent, were diag- 
nosed tuberculous, 316, or 0.9 per cent, were 
considered suspicious and 1,556, or 5 per 
cent, liad primarj" infections. Of the diag- 
nosed cases, 48 per cent were minimal, 31 
per cent were moderate and 21 per cent far 
advanced. — Treris annSes de depistage de la 
iubcrcidose dans le bas St. Laurent par les 
mSdecins du Sanatovr St. Georges, J. A. Couil- 
lard, Laval mcd., Decanber, 1946, 11: lOSS . — 
(E. Bogen) 

Tuberculosis in Moravia. — The mortalitj’’ 
of tuberculosis in Moraida was lower (191 
men and 179 women per 100,000 inhabitants) 
than in other parts of Czechoslovakia before 
.World War II. During the war the mor- 
bidity and the mortality increased and this 
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Tuberculosis in Mentally 111. — A total 
of 2,000 patients were examined at the mental 
hospital in Cery for the presence of pulmonary 
tuberculosis. Chronic fibro-calcified forms 
of the disease were found in 28 per cent, 
open tuberculosis in 1 to 2 per cent. Scliizo- 
phrenics and patients with senile dementia 
were most frequently affected. Two hundred 
and nine autopsies carried out on this group 
revealed advanced tuberculosis in 57, per 
cent of the cases. — Une cnquete phthisio- 
logique a VAsile de Cery, R. Burnand & 
G. Schneider, BuV. d. Schweiz. Akad. d. 
Med. Wisse7isch., 1946, 2: 77. — {B. Gersil) 

Bronchiectasis and Primary Tuberculosis. — 
Pulmonary tuberculosis is frequently a cause 
of broncliiectasis observed in childhood. 
In a careful follow-up study of 37 children 
with priraaiy tuberculosis Willis et al. found 
manifest bronchial dilatation in 24 of 
these children. It was demonstrated that 
in every instance the segment of the lobe 
with broncliiectasis was the previous site 
of the tuberculous process. The conclusion 
reached was that pulmonary tuberculosis 
in children is frequently complicated by 
tuberculosis of a bronchus and that these 
bronchial lesions are often associated with 
obstructive pneumonitis. Further, a large 
number of these obstructive lesions associated 
with tuberculosis of a bronchus revealed 
bronchiectasis in the segment or lobe Involved 
in the obstruction. The dilation of the 
bronchus usually extended from the root 
of the lung to the periphery . — Bronchiectasis 
following Primary Tnhercidosis, Editorial, 
Am. J. Roentgenol., January, 1947, 57: 116 . — 
(/. E. Farbcr) 

Primary Tuberculosis in Adults. — X-ray 
signs of old pulmonary processes were found 
in all cases (27.5 per cent) found negative 
in a tuberculin survey made in 1939 among 771 
inmates of two Rio homes for old men. . Saenz’ 
experiments suggest that disappearance of 
allergy in old people is due to lack of stimula- 
tion by superinfections. Anatomical and 
clinical evidence also supports tliis conception. 


Surveys made in young physicians, medical 
students and nurses exposed to direct hospital 
infection show that the disease attacks al- 
lergic as well as anergic indmduals. At 
the Almeida Magalliaes and Miguel Pereira 
Hospitals at Rio, old staff members ndth 
more than six years of professional contact 
with the disease, usually showed a low 
allergy. Those recentlj’- emplo 3 Td, while 
also showing a low allergj’^ when tuberculin- 
tested, became more highlj’^ allergic under 
contact with tuberculous patients. It was 
in the latter group that cases developed. 
This led to the transfer to other work of new 
staff members who became tuberculin-positive 
with strong phlyctenular reactions if the 
latest roentgenogram, as compared to the one 
taken on entrance, showed activation. A 
clinical and X-ra}" study of 314 necropsies in 
the two hospitals justified the division of all 
apparently primary cases into three groups: 

1. ) genuine primary infection, Borrel tj^pe, 

2. ) primary infection type, and 8.) secon- 
dar 3 ’'-primary complex. In the first type, 
described by Borrel in Senegal soldiers during 
World War I, caseated parenchymatous le- 
sions coincided with enlarged, swollen nodes, 
also caseated. These cases totaled 72 (22.9 
per cent of the series). In the second group, 
the primary process was complicated bj’" the 
coe.xistence of fibrotic or fibro-calcific lesions, 
bearing witness to premous infections, en- 
tirelj' or partialh’’ overcome. There were 
138 cases (23.9 per cent) of this tjq)e. The 
tlrird group included onlj' one case in a 30- 
jTar-old woman and was characterized by a 
completelj' calcified hard process in the lung 
with large caseous mesenteric nodes, typical 
of a mrgin soil. These observations lead to 
the conclusion that the one essential in the 
prevention of primarj* tuberculosis is the use 
of BCG in all healthj' anergic persons of all 
ages. 'I’accinated persons who may con- 
tract tuberculosis will thus develop a rein- 
fection type with a more favorable response to 
collapse therapj '. — Cllnica da fnbercvlosc pri- 
maria do adidto, R. Fernandes, Clin. Tisiol., 
April-Jxme, 1946, 1: o. — (A. A. Moll) 
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pliysiral and X-ray signs were those of a 
massive left pleural effusion with mediastinal 
sluft to the opposite side. Aspiration pro- 
duced thick tuberculous pus. Autopsy 
showed obliteration of the left pleural space 
by adhesions; and enlarged left lung, weigliing 
nine times as much as normal; and an almost 
complete replacement of the lung substance 
by caseation. — Displacancnt of (he Medias- 
tinum Dm to Pidsio7i by a Caseous Tuber- 
culous Lung u'iihoul Pleural Effusion, J. F. 
ilillcr & B. II. Kean, J. Pediat., February, 
19JiG, 2S: 200. — (TI’. II. Oatway, Jr.) 

Undetected Tuberculosis. — Two hundred 
consecutive autopsies were done in a general 
hospital which • docs not knowingly admit 
tuberculous patients; 41 caws of tuberculosis 
of all types were found. Two age groups 
were distinguished: below and above 20. 
In the first group were 24 autopsies, 3 of 
which revealed generalized tuberculosis. Of 
176 autopsies done on persons above 20, 38 
cases of tuberculosis were found. Of all 41 
cases, 31 died of causes other than tuber- 
culosis, and the patient as well as the physician 
were completely unaware of the disease. 
In IS of these 31 autopsies, extensive cxiseo- 
caverno-pneumonic or miliary disease was 
found. The other 13 cases showed residual 
tuberculosis in 5, productive glandular disease 
in 5, fibrotic in 2 and pleural tuberculosis in 
one. Of the remaining 10 cases, S patients 
ignored the disease but their ph3'sician6 had 
established the diagnosis. In anew of the 
liigh incidence of undetected tuberculosis, 
the conclusion is that no patient should be 
admitted to a general hospital nithout X-ray 
examination of the chest. — Anatomia palo- 
logica de la tuberculosis inaparentc, A. de 
Paula, Prensa mtd. argent., November 15, 
1946, 33: 2300. — (IF. Swieniy) 

Treatment of Tuberculosis. — Disposition 
for tuberculosis exists only in individuals with 
alkalotic constitution. The alkalotic con- 
stitution is a good medium for the tubercle 
bacillus. The determination of the pH in 
the blood helps m differential diagnosis: 
values toward the acid side speak against 


tuberculosis. Shifting of the pH toward the 
acid side in tuberculous patients is an ob- 
jective sign’ of healing. Shifting of the acid- 
base balance toward the acid side and 
maintenance of acidity is possible. It is 
done bj" iidialation of CO2, once or twice 
daili' for five minutes, and by oral administra- 
tion of ammonium chloride. At the same 
time the blood-calcium should be mcrcased, 
wliich can be done with the help of large 
doses of human serum. The change of the 
medium has a bacteriostatic effect and the 
calcium salts, which are deposited hear the 
bacteria, have a bactericidal effect. • Patients 
with alkalotic constitution are unsuitable 
for emplo3Tnent in a tuberculosis institution 
because of danger of infection; It is advised 
to do blood pH and calcium determinations 
in cmplo3’ees of tuberculosis institutions at 
regular intervals. — Nate Wege dcr Tuberr 
kuloschcbandlung, F. Sajgd, TFicn. Min. 
Wchnschr., September IS, 1946, SS: 529 . — 
((?. C. Lciner) 

Diasone in Pulmonary Tuberculosis. — 
Diasone in the treatment of 3S patients 
with pulmonary tuberculosis in the Huipulco 
Sanatorium in Mexico proved disappointing. 
Out of 29 cases with cavitation, the result 
may be called good onl3' in 3 earl3’- cases with 
few and small cavities. In only 2 of these 
did sputum become , negative. In 6 cases 
ca-vitation progressed. The average daily 
dose was 0.9 g. for persons weighing 110 lbs. 
or more and 0.6 g. for those under that w'eight. 
Dosage had apparently little influence on the 
result, as cavities healed with blood concen- 
trations from 0.5 to 4 mg. In view’ of the 
frank toxicity of the drug, use of a supple- 
mentary antitoxic medication might improve 
the outcome. Tuberculous enteritis was 
favorably affected in 3 cases, and an ulcer of 
the soft. palate healed under treatment. A 
trial of the drug in extrapulmonary tuber- 
culosis might be worth w’hile. — Quimioterapia 
de la tuberculosis {rcsxdtado de ensarjos con 
diasone), D. G. Alarcon & E. Garcia Salazar, 
CUn. Tisiol.,July-Seplember, 1946, 1: 159-1S4. 
—(A. A. Moll) 
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priiecbc pncumothoraxem) , 0. Ruzicha, ^asop. 
J6k. ccsk., {Czech), December, 1946, 85: 1741 - — 
(0. Felsenfcld) 

Horner’s Syndrome following Pneumo- 
nolysis. — During the ' surgical severance of 
pleural adhesions an injury of the cervical 
sympathetic nerve was caused. Vasodila- 
tation, lower tonus of the facial muscles and 
periodic sharp pain in the shoulder (Horner’s 
complex) resulted. — A Complication in the 
Autonomic Cervical Nerves Resulting from 
Thoracocaustic {Komplikacc na aulonomnim 
nervstvu krenim pri thorakokaustice), F. Novak, 
Lekarske Listy, (Czech), October, 1946, 1: 
457 . — (0. Felsenfeld) 

Extrapleural Oleothorax. — ^In a 27-j'ear-old 
man an extrapleural pneumothorax was in- 
stituted in November, 1939. The air was 
replaced with oil in April, 1940. In January, 
1942, the oil' was removed and in August, 
1942, the extrapleural cavity was no longer 
visible. In a 26-year-old woman an extra- 
pleural pneumothorax was instituted in 
January, 1940. The air was replaced vdth 
oil in April, 1940. The oil was removed in 
August, 1942, and in November, 1942 the 
extnapleural cavity was no longer visible. 
In the majority of the patients with oleo- 
thorax, the oil remains symptomless in the 
cavity and is, therefore, not removed. It is 
advisable to remove the oil after some time 
because complications may arise even after 
many years. — Der Endausgang des extra- 
pleuralcn Oleothorax, K. Dornokos, Wien, 
klin. Wchnschr., December IS, 1946, 58: 753 . — 
(G. C. Leiner) 

Pneumoperitoneum. — In 2 cases in wdiich 
artificial pneumoperitoneum had been aban- 
doned, extensive adhesions were found on 
attempted reinduction. In 3 other cases, no 
adhesions were found. It is suggested that, 
instead of complete abandonment, a shallow 
pneumoperitoneum be maintained if there is 
any possibility of future need of reinduction. — 
Adhesion Formation after Pneumoperitoneum, 
F . L. Corrigan, Tubercle, February, 1947, 
28; 85.— {A. G. Cohen) 


Avian Tubercle Bacilli. — Avian tubercle 
bacilli do' not comprise a homogeneous se- 
rological group; rather, they belong to dis- 
tinctly different serological, types. To 
identity these types, complement fixation 
and agglutination reactions are both used. 
For the former, either alcoholic extracts, 
according to Schaefer’s method, or bacillary 
suspensions heated to 80°C. for one hour are 
employed. The same suspensions serve for 
agglutination reactions, as all batches are 
smooth on Lowenstein’s medium, producing 
a sufficiently stable suspension. Antisera 
are made by injecting rabbits intravenously 
two times per week for three or four weeks 
with 4 to 8 mg. of killed bacilli; the animals 
are bled six days after the last injection. 
At first these sera produce only a weak speci- 
ficity and give complement fixation or ag- 
glutination reactions with all avian and even 
bovine bacilli. Treatment of the sera by 
absorption of antibodies for the herterologous 
strains produces a specific serum for homol- 
ogous strains. Of 23 strains so tested, 12 
belonged to type I and 10 to type II 
(Schaefer). A strain isolated from a tuber- 
culous cliicken did not resemble any of the 
known types : it produced an antiserum which, 
after absorption by a heterologous strain, 
showed specificity for the homologous strain. 
This serum, in non-absorbed state, reacts 
with all types of avian strains and with the 
guinea pig type III. But after absorption by 
heterologous strains, it has a specificity only 
for the homologous strain. This is apparently 
a new serological type of avian bacilli, distinct 
not only from types I and II but also from 
two other types described by Cabasso, Schae- 
fer and Harpoth. Antiavian rabbit sera 
agglutinate greater dilutions than those which 
fix complement in the presence of bacillary 
suspensions; apart from this quantitative 
difference, results by the two methods are 
essentially comparable. An antigen common 
to all types of avian bacilli exists which is 
not present in tubercle bacilli of mammals. 
This common antigen is not strictly specific 
for avian bacilli, as it occurs also in sapro- 
phytic bacilli of guinea pigs (guinea pig type 
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chances for recovering bacilli from bacilli- 
poor .materials are greatly iinproved. — Dc 
ccrlaincs diJfimlUs daus Ic diagnostic bactdri- 
ologiquc dcs tuberculoses paxidbadllaircs, P.- 
J. Colctsos, Inst. Pasteur, February, 

1947 , 73: 1SS.—(P. Q. Edwards) 

Lipids, Albumin and Bacterial Grov.'th. — 
Certain water-dispersible lipids enhance the 
growth of other bacteria, in jjarticular, a 
certain micrococcus (strain C) leccntlj' 
isolated. The addition of crystalline serum 
albumin to tliis medium permits initiation 
of growth of minute inocula. The latter 
substance however did not increase appreci- 
ably the final density of the culture. A buf- 
fered basic medium containing liydrolysate of 
casein, glucose and j^ast extract was used to 
observe the effect of different lipids and al- 
bumin. The basic medium alone gives a slow 
and scanty growth. In some of the tests a 
simple mineral solution was used, consisting 
of buffer salts and ammonium sulphate. 
Ferric chloride, glucose, enzj’matic h3"drol- 
j'sate of casein, sodium stearate and oleate 
and serum albumin wore added alone or in 
various combinations. The tubes were in- 
oculated with micrococcus C or a^dan tubercle 
bacilli. To determine the effect of lipids and 
other substances on bacterial growth on solid 
(agar) medium, 1.5 per cent agar was added to 
the semisjmthetic casein hj^drolj'sate medium. 
Sodium oleate, ferric chloride and crj'stalline 
bo\dne albumin were added either separately 
or in combination. The long chain fatty 
acids have both inhibitory and stimulatory 
effects on the growth of tubercle bacilli and of 
microcococcus C. The to^dcitj' of the fatty 
acids was reduced or abolished bj’ (o) ester- 
ification, even when the resulting product was 
a water-soluble ester, and (b) addition of 
crj'stalline serum albumin to the culture 
medium; other proteins tested were inactive 
in tliis respect. Growth stimulation was 
obtained when certain long chain fatty acids 
were added in the form of their water-soluble 
esters, or in admixture with adequate amounts 
of serum albumin. Abundant growth of the 
micrococcus resulted from the addition of 


oleic, linoleic, linolenic or iirachidonic acid 
to a mineral medium containing glucose as 
sole source of carbon. Enhancement of 
growth of tulrcrcle bacilli was obtained by 
adding to the medium a variety of fatty acids 
(saturated or unsaturated) even in the ab- 
sence of glucose or of any other readil}' avail- 
able carbon compound. These results suggest 
that long chain fatty acids can affect the 
growth of different microbial species through 
different metabolic channels and that, in 
order to studj' the mechanism of these meta- 
bolic and growth reactions, it is essential to 
use the fatty' acids under conditions where 
thej' cannot manifest their toxic properties. — 
The Effect of Lipids and Scrum Albumin-on 
Bactcdal Growth, R. J. Dubos, J. Exper. 
Med., Jayiuary, 1947, 85: 9. — (J. S. Woolley) 

Vaccines In Experimental Tuberculosis. — 
Vaccines made from cultures of a strain of 
BCG and of a strain of virulent tubercle 
bacilli were killed by ultra\T[olet irradiation 
with the recently developed Oppenheimer- 
Levinsohn apparatus and compared with a live 
BCG vaccine and heat-killed vaccines of each 
of these strains. Two groups of guinea pigs 
received intraperitoneally three equal doses of 
the irradiated vaccines and of the live BCG 
vaccine, respectively, at weekly inter\'als; 
the guinea pigs in the third group received 
onlj' a single dose of live BCG. Three weeks 
after the last vaccination all these animals, 
as well as two control groups of nonvaccinated 
animals received an intraperitoneal injection 
of a IS-daj'-old culture of the virulent bacilli. 
All animals were observed up to time of death 
and autopsied. The effectiveness of the 
different vaccines was evaluated on the basis 
of their ability to prolong the sur\'ival time 
over that of the control animals. Three 
doses of live BCG gave slight if anj' pro- 
tection. The irradiated vaccine from the 
■^drulent tubercle bacilli, administered in three 
doses, was equal in effectiveness to a single 
dose of live BCG. Heat-killed bacilli, viru- 
lent or BCG, were ineffective, as was 
the ultra-violet-killed BCG. — A Comparative 
Study of Live and Killed Vaednes in Ex- 
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tliosc so treated with penicillin, results clearly 
superior to those given only silver nitrate, 

2 of whom remained unimproved. Four 
cases arc described in detail . — Contribution 
A VUude du traitement local dc la tuhemdose 
trachio-hronchique, J. Halle, Laval in£d., 
Febntary, 1947, 12: 147. — {E. Bogai) 

Laryngeal Tuberculosis. — The pathology’ of 
larj’ngeal tuberculosis is determined by the 
anatomy of the hunphatic apparatus of the 
larjmx. The infection is propagated through 
canalicular, blood and Ijunphatic channels. 
Two types of edema are obsetwed: (1) col- 
lateral or perifocal; {2) chronic, caused by 
tuberculous lympliangitis. Tuberculous tu- 
mors and lupus of the larjmx are discussed. 
Changes in Poirier’s gland, paresthesias and 
hoarseness are important for early diagnosis. — 
Tuberculous Inflammations of the Larynx 
(Tubcrhilosni zancty hrtanu), Z. Jaros, 
Lekarske Listy, (Czech), December, 1940, 
1: 5S0. — (0. Fclsenfeld) 

Calciferol in Tuberculosis. — In 20 cases of 
lupus AUilgaris, the average duration of the 
disease was ten years. Practically’ every' 
known form of treatment liad been used 
pre\'iously. Large amounts of calciferol were 
administered either parenterally' (600,000 
units twice, a week) or orally' (150,000 units 
- daily’) . Improvement began after three weeks 
in most cases. The rate of improvement was ■ 
not a steady one but the results acliieved were 
far better than with any' other form of treat- 
ment. There were no remarkable changes 
in the blood calcium level. Later calciferol 
treatment was used in conjunction with local 
therapy and even better results were acliieved. 
Two cases each of tuberculous cerv’ical adenitis 
and of tuberculous tenosy'no%'itis were then 
treated mth excellent results. Tox'emic 
symptoms were noted in 50 per cent of cases, 
consisting of nausea, epigastric discomfort, 
depression and we.akness. These were usually 
mild. There was an occasional flare-up of a 
quiescent tuberculous lesion. There was no 
evidence of renal damage . — The Use of 
Calciferol in Tubercidous Conditions, D. B. 


Macrae, Lancet, January 25, 1947, 1: 1S5 . — 
(4. G. Cohej}) - 

Phlyctenular Conjunctivitis. — ^Tuberculosis 
was present in 27 out of 28 cliildren (21 females 
and 7 males between 11 months and 15 years 
of age) with phlyctenular conjunctiv'itis. 
One cliild had tabes mesaderica, 3 tuberculous 
cervical ly’mphadcnitis and 23 cases showed 
roentgenological c\'idence of pulmonary’ tuber- 
culosis. The latter group consisted of 17 
active and progressive lesions, including 3 
of the fibrocaseous type, and only' 6 apparently' 
healed or quiescent lesions. In 10 cases the 
lesions of the ey'e and of the lung were homo- 
lateral; of the 6 cases with bilateral lung 
lesions, 2 had only one eye affected; 2 of the 3 
cases with e.xtrapulmonary tuberculosis had 
bilateral lesions. Tliere were 10 cases u'ith 
knomi tuberculous contact; 7 children had 
had contact vith patients with chronic cough 
of unknown etiology'. In one family', 4 
children had phlyctenulosis; when the eldest 
of the cliildren was hospitalized after a severe 
hemoptysis, the eye lesions of the other 3 
cleared up within ten days . — Phlyctenular 
Cortfimdiritis: A Clinical and Radiological 
Study of 2S Cases, 1. Mirvish <£ D. Hilson, 
Clin. Proc. (Cape Town), November, 1940, 
5: SSS. — (0. Pinner) 

Tuberculosis Conjunctivitis. — Tuberculosis 
of the conjunctiva is uncommon; primaiy 
lesions are even more rare. Except for 
a Scandinavian series of 40 cases, reported in 
1936, only' isolated case-reports have been 
published. The diagnosis of a primary lesion 
is based upon the absence of a demonstrable 
lesion elsewhere, the unilateral character of the 
process and the involvement of regional nodes. 
The methods of inoculation and the types of 
lesions are described. One case of primary 
tuberculosis of the conjunctiva in a 10-y'ear- 
old cliild is described. Diagnosis was made by' 
biopsy . — Primary Tubercidosis of the Con- 
junctiva, A.. A. Goldfarb & I. Seltzer, Am. 
J. Dis. Child., August, 1940, 72: hi . — 
(IF. H. Oatway, Jr.) 
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ilisoasc. Twenty-four siicli cn?cs are de- 
scribed. The pathogenesis is helicwl to i>e 
rupture of a vahT wsiele or pleural or sub- 
pleural bleb. The clinical picture is usually 
one of sudden onset of unilateral pain and 
dyspnea. The average reexpansion time ).s 
fi\-e weeks. The jirognosis in the uncompli- 
cated case is e.xccllcnt. — Simple. Spontaneous 
Pneumothorax in Apparenth/ IlcaUhij Indi- 
viduals, i?. F. Nichaus, -'lu!. J. Roentgenol., 
January, 191)7, ST: 12. — (J. E. Earher) 

Bronchoscopy In Newborn. — .Aspiration 
through the bronchoscope is recommended 
for those c;»ses of atelectasis in the newborn in 
wliich bronchi arc obstmeted by secretions. 
All other po.ssiblo causes of congenital ntelcc- 
ta.sis should be ruled out before the jiroccdure. 
Coarse moist rAlcs arc usually present in 
suitable cases. Consor\’nti\*e treatment is 
ad\nsablc only if effective and while safe. 
The series includes 23 cases, 19 of which had 
l)ccn premature deliveries. The results were 
excellent in 15 cases. Eight inf.ants were 
bronchoscopccl without establishing a diag- 
nosis; all eventually died; only 2 of them were 
found to Irave congenital atelectasis. Bron- 
choscopy is tolerated well by infants. The 
secretions arc usuallj* loose and the bronchial 
surfaces may occasionally lx; cohcsi^•c. — 
Atelectasis of the Ncicborn: Treatment by 
Bronchoscopic Drainage, II. P. House <t II. 
Owens, J. Pediat., February, 19.')G, 2S: 207 . — 
(IF. H. Oatway, Jr:) 

Chylothorax in Infancj'. — A case of spon- 
taneous chylothorax in an infant, with re- 
covery, is reported. Twelve other cases in 
the literature arc re\'iewed. Aspiration and a 
low-fat diet are recommended. The progno- 
sis for life and spontaneous healing is e.xccllent. 
— Spontaneous Chylothorax in Infanaj, E. H. 
Watson & L. F. Foster, Am. J. Dis. Child., 
Juhji 19/)G, 72: S9. — (TF. II. Oaiway, Jr.) 

Penicillin Inhalation. — Therapj’’ , was given 
for three to seven daj’s in pneumococcus 
pneumonia, for three to four weeks in strepto- 
coccus or staphylococcus pneumonia and for 


three day.s to three weeks in bronchial asthma ; 
in bronchiectasis, treatment was given for 
seven days in preoperative cases and for four 
to six weeks in medically treated cases. The 
sodium or calcium penicillin salt was u.sed; 
do-res of 25,000 units dissolved in 1.0 cc. of 
saline were given six to eight times a day at 
intervals of three hours. The calcium salt 
was fovind to l>o less irritating. A vaponefrin 
nebiilir.cr was used. O.vygen delivered at the 
rate of 5 to 7 liters per minute was found to 
.aerosoliro 1 .0 cc. of penicillin solution in fifteen 
minutes. Good blood levels were obtained; 
these are not considered important.. Prompt 
cures were obtained in 9 cases of pneumo- 
coccus pneumonia. Inhalation therapy is 
suggested ns a supplementary treatment in 
cases of streptococcus, pneumococcus and 
Friedlander’s pneumonia. Ecsults in 22 cases 
of infective bronchial asthma were generally 
disappointing, although the susceptible or- 
ganisms disai>pcared promptly from the spu- 
tum and there was an occasional good result. 
In 30 cases of bronchiectasis, inhalation 
therapy given for six necks, nith treatments 
preceded by postural drainage, resulted in 
great improvement. Good results were ob- 
tained nith four weeks of therapy in 11 cases 
of aerobic lung abscess; surgical therapy was 
thus averted in most cases. Results in cases 
of anaerobic abscess were poor. Dramatic 
results were obtained in 6 cases of acute, 
larjuigo-trachcobronchial edema. In cases of 
pulmonary cmphj'sema and emphysematous 
blebs, treatment had pre\-iously consisted of 
inhalation of 50 per cent oxygen and aero- 
solized bronchodilators. With added peni- 
cillin good results were obtained in 6 cases. — 
Penicillin Inhalation Therapy, M. S. Segal & 
C. M. Ryder, Ncjb England J. Med., January 
23, 19.', 7, 236: 132. —(A- G. Cohen) 

Staphylococcus Pneumonia. — ^A series of 
40 young children with staphylococcus (sup- 
purati\re) pneumonia were seen during the 
past fifteen j'ears. Sepsis with metastatic 
pulmonary abscesses is excluded; onlj’^ bron- 
chogenic pneumonia is included. A pure 
culture from the lungs or pleural space ob- 
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cill'm is vnlun\)lc in cases ^Yith a sensitive 
organism. Aerosol (20,000 IT., seven times n 
day) is l>est for patients over one year of aRc; 
intranniscnlar doses should be added where 
patencluTiial involvement is susi)ccted; and 
the latter method alone should be used for 
infants of less than one aear. Administration 
of the aerosol by nasal catheter is effective but 
difficult in infants. In early inf.ancy prognosis 
is poor. A late onset, goo<l general condition, 
and the use of dietary measures plus penicillin 
combine for the best prognosis . — Cdiac Syn- 
drome: IV. Chemolherapy in Infcclions of ihc 
licspiredorij Trod Aesocialcd xrith Cystic 
Fibrosis of the. Pancreas: Observations mth 
Penicillin and Drags of the Sulfonamide Group, 
rriih Special Deference to Penicillin Aerosol, 
P. E. A. di Sant'Agnesc it Dorothy II. Ander- 
sen, Am.J. Dis. Child., xluly, 19^6, 72: 17 . — 
(IF. II. Oahvay, Jr.) 

Pneumatocele In ChUdhood Pneumonias. — 
The appearance of a ‘c.aY'ity’ in the X-raj* 
films of children with pneumoni.a is common. 
These rarefactions arc benign cmph>'scmatouB 
bullae and must bo differentiated from a true 
excavation; they ha^ an excellent prognosis. 
They arc produced by a check-valve mecha- 
nism in the swollen bronchial mucosa. Differ- 
ential diagnosis and classiGcation of pul- 
raonarj' cysts arc discussed. Complications 
(even rupture) arc rare. Sc\-cn cases with one 
or more pneumatoceles, found in a scries of 50 
cases of pneumonia, arc described. Fluid 
levels were present in 5 of the 7. The dur.a- 
tion of the rarefaction is variable, often brief. 
All cleared spont.ancously and all patients re- 
coTCred . — Pneumatocele during the Course of 
Pneumonia in Children, J. R. AlmUov d: A. 
Ilatoff, Am. J. Dis. Child., November, 194G, 
72: 521. — (TF. H. Oatway, Jr.) 

Eosinophilic Lung and Ascarlasis. — ^Threc 
sjTidromcs have been described in recent j'cars 
which include eosinophilia arid pulmonary 
changes: Loeffler’s sjmdromc, tropical eosino- 
philia (‘eosinoplulic lung’) and pulmonarj’’ 
ascariasis. A case is presented which ap- 
parently includes all three. A Negro child, 


age 2 years, who had lived in Florida was 
found to be toxemic, febrile, to have a cough 
and to have emeses and diarrhea. He had 
eaten considerable amounts of dirt, had had 
eczema and jiossibly pneumonia and whoop- 
ing-cough. The liver was moderatelj' en- 
larged, X-ray films of the lungs showed 
peritruncal accentu.ation at the bases. Tlie 
white count varied from 21,000 to 117,000, 
with 31 to S2 per cent eosinophils. A liver 
biopsy showed multiple tiny areas of focal 
necrosis. Episodes of edema of the lips oc- 
curred. hicthioninc was used to protect the 
liver. He vomited a single male ascaris. 
Hc.xjdrcsorcinol was prescribed, and his 
sjTnptoms, X-raj' changes, hepatomegaly, 
focal necroses and leucocytosis returned to 
normal. Tlie percentage of eosinophils and 
the .sedimentation rate remained elevated. — 
Chronic Eosinophilia: Report of a Case with 
Necrosis of the Liver, Pulmonary Infdtrations, 
Anemto, and Ascaris Infestation, Josephine G. 
Pcrlingiero <t P. Gyorgy, Am. J. Dis. Child., 
January, 19J(7, 73: S-J. — (TF. II. Oahvay, Jr.) 

Cress for Catarrhal Bronchitis. — ^Wliile the 
use of common cress {Lepidium sativum) in 
bronchial- processes has long been known, 
attention is again c.alled to the dnig because of 
its availability in Brazil. The author has 
conBrmed its value as an expectorant and 
cspcci.ally as an aid in the treatment of acute 
and chronic bronchitis. The active principle 
is lepidin, an iodine-containing glucoside . — 0 
Emprego do Maslnico nas Bronguites Catar- 
rais, D. Fonseca dc Carvalho, Clin. Tisiol., 
April-June, 19/, G, 1: SS.— (A. A. Moll) 

Anomalous Pulmonary Veins. — ^Anomalous 
pulmonary veins have been classified in two 
groups; cases in which onlj’ a part of the blood 
from the lungs entered the right atrium bj^ 
direct or indirect routes; and cases in wliicli 
all the pulmonarj’’ blood reached the right 
atrium. The latter situation is believed to be 
incomp.atible with life. A minimum of 50 per 
cent of the aerated blood must reach the left 
atrium to sustain life; ndth 75 per cent there 
will be no recognizable cardiorespiratorj' 
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LATE RESULTS OF THORACOPLASTY^ 

RICHMOND DOUGLASS 

The aim of treatment in tuberculosis is to establish control of the disease? 
and to enable the patient safety to resume active life. It is, therefore, important 
to evaluate a procedure, not only at the time of discharge from treatment, but 
at intervals thereafter. The role of thoracoplasty has been presented repeatedly 
from the standpoint of operative results, but presentations such as that of 
Skinner, Macphereon and Allen (1) in 1941, vdth review of results covering 
periods of five to fifteen years after operation, have been infrequent. 

Interest in the surgical program at the Hermann M. Biggs Memorial Hospital 
stimulated a re\'iew of all thoracoplasty patients and a further study of the 
patients operated upon at the Mount Morris Tuberculosis Hospital. - Time has 
not permitted a re\’iew of the cases treated at the two remaining district hospitals 
in the State, but the surreal approach and volume of work was comparable for 
the period covered. It is planned ultimately to study all cases, and to present 
a complete report at a later date. 

For the purpose of tliis presentation, those patients operated upon in tlie period 
1936 to 1941, inclusive, were reviewed as to their status in the fifth year after 
completion of their surgical treatment. In the majority this surgery consisted 
of a multiple-stage thoracoplasty, but in others secondary procedures such as 
revisions, Schede operations, or lobectomies were done. The period covered 
represents the early years of operation of the two hospitals. Under the circum- 
stances, an effort was made to carry out surgery on patients who were reasonabty 
good risks, although poor risks were not entirety excluded. On the other hand, 
the patients had had a trial of other forms of treatment, and early, elective thora- 
coplasties are not represented. It was the accepted policy that the contralateral 
lung, if diseased, must be stable (usually for six months), or be under control by 
pneumothorax. Specific tabulation of the patient’s status both as a surgical 
risk and also as regards the prognosis for controlling his tuberculosis is not 
possible, as the indications had not been clearly defined, and the records are 
inadequate for this purpose. The recoids for the, next five years v4U make such 
a review possible. 

Comment is also required concerning the postoperative care. It was conserva- 
tive, with an initial period of six months’ bed-rest followed by cautious increases 
in activity, the typical case at Ithaca spending a year and a half in the hospital 
after completion of surgery. 

The status at the fifth j’-ear has been stated as Good, Improved, Unsatisfactory 
or Dead. 

1 : The “Good” category requires that sputum be absent or microscopicalty negative, 
that the X-ray films show a stable lesion with cavity closed, that there be no sinus of the 
chest wall, and that the patient be able to lead an active life, though with reasonable 

'From the Hermann M. Biggs Memorial Hospital, Ithaca, New York. 
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was used in 55 eases. The same basic procedure was supplemented by an apicoly- 
sis in an additional 23 eases. Monaldi suction drainage had been used in only 
4 patients. In each instance this procedure preceded the thoracoplasty. The 
fourth subgroup includes 6 rcvi.sions of thoracoplasties done elsewhere, and a 

TABLE 1 


Five-year tlalus of ISt thoracoplasty patients discharged from Biggs Memorial Hospital and 

Mt. Morris Tuberculosis Hospital 


ikdicatios* 

total 

coot> 

iirrso\XD 

lT?f5AnS- 

TACTORY 

LOST 

DIED 

Pleural disease 

1!) 

1C 

1 

2 



ParcnchjTnal disc.aso 

102 

C9 

c 

10 

3 

14 





Good •= Arrested or better; no chest wall infection. 

Improved ■ •= Scanty sputum; few bacilli; able to work; slight or no chest wall 

infection. 

Uns.atisfactorj' ^ Active disc.oso in lung or chest wall; in need of hospital care. 


TABLE 2 

Five-year status of iSl thoracoplasty patients by sex and indication for operation 


nfDtCATlO:! 

tzx 

TOTAL 

COOD 

urraovTD 

UKSATIS* 

TACTORY 

LOST 

DIED 

Pleural 

M 

10 

9 


1 


_ 


■■ 

9 

7 

1 

1 

— 

— 

ParcnchjTnal 


4G 

28 

3 

6 

2 

8 


■I 

50 

41 

3 

5 

1 

C 


TABLE 3 


Five-year status of 121 thoracoplasty patients by origin of patient and indication for operation 


rKDICATIOK 

sotncE 

TOTAL 

COOD 

lUTRONTD 

UKSATIS- 

JACTORV 

LOST 

DIED 

Pleural 

District 

12 

11 



1 

— 



Eeferred 

7 

5 

1 

1 

— 

— 

Parenchjmal 

District 

85 

58 

6 

10 

3 

9 

i 

i 

Keferred 

17 1 

11 

1 


— 

0 


few atypical procedures, including some myoplastic thoracoplasties. The group 
of 6 patients in whom the planned procedure remained uncompleted includes 
postoperative deaths, those having spieads of disease and those who could not 
tolerate further major surgery. 

Table 6 shows the distribution of cases in relation to the size of cavity. This 
criterion is gven instead of the usual classification into minimal, moderately 
advanced and far advanced. The size of cavity w'as determined on the basis of 
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the preoperative X-raj’^ film. Patients Avith recognized endobronchial disease 
account for 4 of the 5 patients with no cavity. 


TABLE 4 

Status of 19 patients five years after completion of operation for pleural problems 


TYPE OF PROBLEU 

TOTAL 

GOOD 

IUPRO\TD 

UNSATIS- 

TACTORY 

LOST 

DIED 

Tuberculous empyema, purulent.. 

11 

9 

1 

1 

— . 

— 

Mixed empyema 

Non tuberculous pyogenic 

3 

2 

— 

1 



empyema 

2 

2 

— 

— 

— 

— 

Inexpansile lung 

3 

3 

— 

— 

— 

— 

Total 

19 

16 

1 

2 

— 

— 


TABLE 5 

Five-year stains, according to type of operation, of 103 patients with parenchymal lesions 


TYPE or OPERATION 

TOTAL 

GOOD 

IMPROVED 

UNSATIS- 

FACTORY 

LOST 1 

DIED 

All operations 

102 

69 

6 

10 

3 

14 

Partial and total 

55 

39 

5 

3 

1 

7 

Apicolytic 

23 

19 

1 

1 

1 

1 

With Monaldi drainage 

4 

4 

— 

— 

— 

■ — ■ 

Other types of operation 

14 

7 

' __ 

4 

_ 

3 

Planned procedures not completed 

6 

— 

— 

2 

1 

3 

— all types 








TABLE 6 


Five-year status, by size of cavity at operation, of lOS thoracoplasty patients 


CAVITY SIZE 

SEX 

TOTAL 

GOOD 

PER CENT 
GOOD 

IMPRO\’ED 

UNSATIS- 

FACTORY 

LOST 

DIED 

No cavity 

M 

1 

i\ 

60 

— 

— 

— 

— 


F 

4 

2/ 

1 

1 

* — 

— 

Under 2 cm. 

M 

16 

111 

76 

2 

— 

1 

3 


F 

13 

11/ 

1 

— 

1 

1 

2 to 4 cm. 

M 

11 

4l 

62 

■■ 

3 

1 

3 


F 

18 

14/ 

■ 

3 

— 

— 

4 cm. and over 

M 

18 

12l 

67 


2 

1 

2 


F 

21 

14/ 

■■ 

1 

— 

5 


The most significant fact in the table is the 67 per cent of good results in 
patients vith cavities over 4 cm. in diameter. This is in sharp contrast to the 
results in comparable cases, as regards cavity size treated by pneumothorax in 
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tliis Hospital, and suggests tliat tlioracoplasty should be the treatment of choice 
in these cases. 

Table 7 is of interest in that 50 per cent of the conversions occurred within six 
months. It is also of interest that, in the group in w'hich conversion took place 
within six months, each of the 3 listed as “Unsatisfactory^” at five 3 'ears is nega- 

TABLE 7 


Five-year status of 103 thoracoplasty patients by lime of spuUmi conversion* 


riiCE OF COKMIRSIOK 

TOTAL 

COOD 

IMTSOVEO 

UNSATIS- 

FACTORY 

LOST 

UtED 

Negative preoperatively 

6 

6 

— 

— 



Less than six months 

4S 

43 

1 

3 



Six months to one j'ear 

12 

9 

1 

1 


I 1 

Over one year 

12 

11 

— 

— 

1 

— 

No conversion in five j*ears 

24 

— 

4 

6 

1 

13 

Total 

102 

69 

6 

10 

3 

14 


* Conversion is defined as sputum negative on standard concentration technique for at 
least six months. 


TABLE S 


Status, five years after thoracoplasty, of 103 patients, by status on discharge 


STATUS ON WSCHASCE 

TOTAL 

GOOD 

nn*Ro\Ti> 

UNSATIS- 

FACTORY 

LOST 

LIEU 

Arrested and apparently arrested 

44 

37 

2 

2 

2 

1 

Quiescent, with consent 

13 

11 

1 

B 

B 

— 

Transferred to referring hospital 

16 

14 

1 

B 

B 

1 

Quiescent, without consent 

10 

7 

2 

1 

1 _ 

— 

Active at discharge 

4 

— 

— 

3 

1 

— 

Still in Hospital 

3 

— 

— 

3 

g 

— 

Died in Hospital 

12 

— 



B 

12 

Total 

102 

69 

6 

10 

3 

14 


tive: one at seven yearn after contralateral thoracoplastj’-; one at seven 3 'ears 
after a period of rest for contralateral disease; and a third, at eight years after 
closing the ca^^t 3 ^ These patients showed an abilit 3 ’- to heal their disease. On 
the other hand, only one of the 43 “Good” cases has had a reactivation of disease. 
Tire high percentage of late good results in those cases wlio had a dcla 3 Td con- 
version of sputum (over one 3 ''ear) suggests that slow conversion is not necessarily 
a cause for concern. The longer hospital care afforded these patients xm- 
doubtedly contributed to the stability of the healing. 
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• The five-year status with relation to condition on discharge (table 8) is impor- 
tant. Those discharged “wdth consent” classified as quiescent were negative 
•s\ith 2 exceptions, but did not have the exercise qualifications for “apparently 
arrested.” Those transferred went to their referring sanatoria and received 

TABLE 9 


Causes of death of 14 patients, by interval between thoracoplasty and death 


CAUSES or DEATH 

IKTEUVAL LET^STEN THORACOPLASTY AND DEATH 

0-^10 days 

2-6 

months 

6~12 months 

Over 1 year 

Postoperative primary procedure 

1 

— 

— 

— 

Progressive pulmonary- tuberculosis 

1 




8 

4, 1 to 2 years 

1, 2 to 3 years 

3, 3-k years 

Spontaneous pneumothorax contra- 
lateral side 

2 


— 

— 

Following lobectomy 

1 


1 1 

, — 

Following rewsion 

1 

— 


— • 

Total — 14 

5 

— 

1 

8 


TABLE 10 

Comparative late results after thoracoplasty 


AUTHOR 

TOTAL 

GOOD 

nrPRO\'ED AND 
UNSATISFACTORY 

LOST 

DIED 

8-16 years 

50 

29 

2 

— 

19 (14 tubercu- 

lous) 

Skinner 

100% 

58% 

4% 


38% (28% tubercu- 
lous) 

5-8 years 

60 

32 

5 

1 

12 

Skinner 

100% 

64% 

10% 

2% 

24% 

6 years 

102 

69 

16 

3 

14 

Douglass 


69% 

16% 

3% 

14% 


Skinner et al. — St. Johns, New Brunswick. 
Douglass — Biggs Hospital, Ithaca, New York. 


convalescent care which was adequate. The 73 patients discharged as aixested, 
quiescent “vath consent,” or transferred showed 62, or 85 per cent, in the good 
status at five years. As of the present, there have been no other deaths, one has 
had a breakdovm, and 2 have reverted to a “good” status. 

The consideration of the causes of death (table 9) shows a mortality of 3 per 
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cent after the primary procedure in tlic 102 patients will) ixarenchymal disease. 
The secondary procedures were tlic cause of death in 3 ca.ses, but this group is 
small, and docs not xvarrant any conclusions. 

Table 10 presents a comparison of our figures xvith tho.se of Skinner and 
associates of St. John’s, New Brunsmek. Tlieir early group (1924-1932) con- 
sisted of opci'ations of the Saucrbruch type, while the second group (1932-1936) 
represents the early use of the modern type of operation. It is regretted that 
their results are not stated at five, ten and fifteen-year intervals, which would 
make comparison of groups more exact. 

Tlioracoplasty is a valuable procedure in the treatment of cases of advanced 
tuberculosis. This study shows that in 70 per cent of the cases treated by thora- 
coplast 3 ' good results were obtained five j'cars after completion of surger 3 ^ 
In terms of percentages and in xdew of the type of disease treated, thoracoplasty 
gives encouraging results at a five-year follow-up. Comparison with other types 
of treatment will bo possible onty when follow-up studies on comparable cases 
are reported. 


SUAtMARY 

The value of thoracoplastj’' in treating tuberculosis has usually been presented 
from the standpoint of carlj’’ operative results. Evaluation of the procedure 
after the lapse of five, ten or fifteen years has been infrequent. 

A group of 121 patients operated during the period of 1936 to 1941, inclusive, 
was studied and the status in the fifth year after completion of surgerj’ tabulated. 
The five-year status is expressed in terms of “good,” “improved,” “unsatisfac- 
tory” or “dead” and these terms are defined. 

Nineteen cases presented problems related to the pleura, the sputum being 
negative on concentration at the time of operation. The five-j^ear status was 
good in 16. 

One hundred and two cases were operated upon for parenchymal disease, 
including endobronchial tuberculosis. The five-year status in the parenchj'mal 
group was good in 69. 

Death occurred vdthin sixty days in 3 cases after standard thoracoplasty and 
in one case after a revision operation. 

It is urged that late results be reported on the basis of the status at five-j'^ear 
intervals. 


SUAIARIO 

Resultados Tardlos do la Toracoplastia 

El valor de la toracoplastia en el tratamiento de la tuberculosis ha sido ha- 
bitualmente descrito desde el punto de vista de los resultados operatorios 
tempranos, siendo rai-a la avaluacidn del procedimiento a plazos de 5, 10 o 
15 anos. 

Un grupo de 121 enfermos operados durante el perlodo de 1936 a 1941, inclu- 
sive, fu4 estudiado, tabuldndose eu estado a los 5 afios de habeme terminado la 
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intcrvenci6n y clasificdndose cn t6rminos de “bueno,” “mejorado,” “poco 
satisfactorio” o “niuorto,” despuds de definir los primeros tres tdrminos. 

Diecinueve cases presentaban problemas relacionados con la pleura, siendo 
negative el esputo con la tdcnica de la concentracion en la fecha de la operacion. 
El estado a los 5 aiios fud bueno en 16. 

Cient'o dos cases fueron operados por enferniedad del parenquima, compren- 
dicndo tuberculosis cndobronquial. En cstc griipo el estado a los 5 afios resultb 
bueno en 69. 

Sobrevinieron mucrtes en tdrmino de 60 dias en 3 cases consecutivamente a 
una toracoplastia clasica y en un caso tras una operacidn correctora. 

Abdgase porque se comuniquen los rcsultados tardios de la toracoplastia a 
base del estado a plazos quinquenales. 

The author vushes to acknowledge his indebtedness to Mr. E. B. Bosworth for assistance 
in the statistical studies and to Mary E. Thompson for constructive criticisms. 
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TUBERCULOUS PLEURISY WITH EFFUSION^ 

An Analysis of 215 Cases Hospitalized at an Army Chest Center 
IRWIN G. KARRON’ and ROBERT K. PURVES* 

During the yrar years vei^’’ few American reports have appeared on the fre- 
quency and clinical aspects of pleural effusion. Thus far' no investigation of 
pleurisy has been made in the Army. Ameuille (quoted by Wilson (1)) in 
1917 reported that tuberculosis of the serous caxdties and especially of the 
pleura was strikingly frequent in soldiers of the French Army; involvement of 
the serous membranes occurred in 270 cases in a series of 2,600 tuberculous 
soldiers. 

Ours is a study of 215 cases of tuberculous pleurisy vdth effusion. Cases of 
pleurisy secondary to therapeutic or spontaneous pneumothorax are not in- 
cluded in this I'eport; nor are cases which showed only^ apical pleural thickening 
or blunting of the costophrenic sinus without evidence of recent active pleurisy. 
This is necessarily a selected group, since it consists only of male American 
soldiers hospitalized at Bruns General Hospital, Santa Fe, New Mexico, one of 
the Army Tuberculosis Centers. The great majority' of these soldiers were 
transferred from other Army hospitals rather than admitted directly. Cases 
hospitalized on other services are not included in this report. The management 
of these cases before their arrival at tliis hospital necessarily varied considerably 
due to the urgency' of the situation in the various theatres of operation, the 
attitudes of the many' different medical officers handling the patients and the 
very inadequate care and obseiwation given the prisoners of war. To stand- 
ardize the management of these cases, a Medical Technical Bulletin (TB. 
MED. 71) was issued in July, 1944 which emphasized the probable tuberculous 
origin of any “idiopathic” effusion in a young adult and the need for adequate 
diagnostic procedures and prompt treatment. 

Of the 215 cases analyzed, 168 (78 per cent) were white and 47 (22 per cent) 
were non-white. This latter group was composed chiefly of Negroes, but also 
included a small munber of Indians, Filipinos, Chinese and Japanese. In 114 
patients (53 per cent) the effusions were on the right side and in 85 (40 per cent) 
on the left; 16 (7 per cent) had bilateral effusions. 

The past histories revealed that 12 per cent had close contact vith an open 
case of tuberculosis during civilian life. In addition, 11 per cent were liberated 
prisoners of war, most of whom were exposed to cases of tuberculosis, gi%'ing a 
combined contact liistory of 23 per cent. Schuman (2) in his series gives the 
incidence as 20 per cent and Bonilla (3) found that 33 per cent gave a history 
of contact. 

> From the Medical Service, Bruns General Hospital, Santa Fc, New Mexico. 

» Captain, M. C., A.U.S. Present address: 1150 Grand Concourse, Bronx, Now York. 

’ Captain, M. C., A.U.S. 
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The induction miniature X-ray films were available in 88 cases. Of these, 
4 revealed probably active tuberculosis and 9 probably inactive disease. 

The cases of tuberculous effusion were divided into two groups: ( 1 ) definitely 
tuberculous — ^the criterion for inclusion in this group was either the isolation of 
tubercle bacilli from the chest fluid, sputum or other body secretion, or the 
demonstration of tuberculosis b}’' biopsy or autopsy, (2) probably tuberculous — 
the cases in this group lacked the above criterion, had no other demonstrable 
etiologj’’ and had positive or unreported Mantoav tests. 

hlantoux tests were performed in 150 cases, of which 119 (79 per cent) were 
positive to first strength PPD; the remainder were found positive to second 
strength PPD. None of the cases showed exacerbation of the pleurisy follow- 
ing skin testing. Goccidioidin (1 : 100) skin tests were performed on 105 cases 
and 8 were positive. 

SYMPTOMS 

In each case the predominant symptoms were tabulated. Pain (81 per cent) 
and fever (73 per cent) were outstanding. Cough (39 per cent), fatigue or 
malaise (28 per cent), dyspnea (25 per cent) and weight loss (23 per cent) were 
other common sjTnptoms. Hemoptysis occurred in 7 per cent, which is com- 
parable to Ervin’s (4) finding of G per cent in patients of all age groups and 
both sexes. Seven cases were discovered to have pleurisy by routine X-ray 
examination folloving their admission for other complaints, shoving that pleu- 
ris}’’ may occasionally have an insidious onset. In one case a routine X-ray 
film prior to shock therapy for scliizoplu-enia at a neuropsychiatric center showed 
blunting of the left costophrenic sinus and it was assumed that the pleurisy was 
inactive. During the treatment the patient ran a low grade fever. Five 
months later another X-ray film was taken before discharge and this showed a 
marked increase in the extent of the pleural effusion, viiich now extended up to 
the fifth anterior rib. 

Another case had a shrapnel wound of the chest. A thoracotomy was per- 
formed to evacuate large blood clots; a biopsy showed unsuspected active tuber- 
culosis of the pleura. 

The initial sjTnptomatology was occasionally referred to the gastro-intestinal 
tract rather than to the chest, and the patients complained only of fever, nausea, 
vomiting and upper abdominal pain. A mistaken diagnosis of intraabdominal 
disease was frequentlj’- made and corrected only follovang a chest X-ray exami- 
nation. Some patients, who later developed an effusion, complained of severe 
chest pain but presented no physical or roentgenological evidence of pleurisy 
at the first examination. Therefore, we suggest that all patients with imex- 
plained pleuritic pain have follow-up examinations. 

EFFUSION 

The cases were divided into three groups according to the amount of fluid 
shown on X-ray fihns: (a) minimal, fluid obscuring the costophrenic sinus. 
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28 (12 por oont); (b) inodcmto, fluid inorr tluvn inininml but below the fourth 
ftutorior rib, IM (-111 jn'r cent); (r) Fovero, fluid ubovo the fourth nntcrior rib, 
SO* (SO per cent). Datn on the fluid obfriiried by Aspiration were available in 
12G rnso.s. The results of the examinations showed clear amber fluid in OS 
(78 per cent), cloudy amber fluid in M (11 per cent), bloody fluid in S (G per 
cent) and purulent fluid in G (G per cent). Cell counts were done in 72 casts, 
of which -12 (GO per cent) had over 1,000 white blood colls per cmm. and lympho- 
cytes predominated in GG (78 per cent). 

Hacteriolopical examination of the chest fluid was not available in all ca-scs. 
I'he examinations were ijorformcd at many different Army installations varying 
from small .station or field hospitals to large chest centers. The examination 
for acid-fast bacilli by concentration and direct smear in 71 cases was positive 
in only G cases. Out of GO cidturca for tubercle bacilli, 10 were positive; 32 
guinea pigs were inoculated and 17 were positive (G3 per cent). This is some- 
what higher than I'arbcr (G) found in a senes of CG c.ases of which 19 were posi- 
tive. It is also slightly higher than the 43 jx?r cent of the 13G guinea pigs in- 
oculated and reported by Kulincr (G). 

OCCUIUlF.NCi: OF rAHK.VCHVMAL DIStlASE AND DISSEHIKATION 

In this scries wo found parenchymal disease in 89 out of 215 cases (42 per 
cent). Bonilla (3) found 57 per cent in 70 cjiscs, whcre.as Envin (4) reported 
only 7 per cent in 100 cases. Thi.s apparent di.scrcpancy between these two 
investigations m.ay be due to the fact that Bonilla's seric.s was composed of over 
70 per cent Negroes, 'i'his explanation is borne out by our group in which the 
non-white patient.s had ri somewhat higher incidence of pnrcnchym.il di.se.ase 
(49 por cent in the non-white comp.arcd to 39 per cent in the white group, which 
is suggestive, but the group is too small for the difference to bo statistical!}' 
significant). Non-white patients more often lind moderately or far advanced 
disease than the whites. Tliis is illustrated in the following Labulation: 


Cesn tnVA farenchyr^al diirdj< 


yen’trhiU 


Minimal 

2G 

7 

33 

Moderately advanced 

2.7 

7 

32 

Far advanced 

15 

9 

21 


— 

— 

— 


CO 

23 

SO 


(397^, of all 

(•19% of all non- 

(42% of at 


white pa- 
tients) 

white patients) 

patients) 

Frequency of dissemination 

20 

1-4 

31 

(12%) 

(30%) 

(1G%) 


Dissemination, as seen in the above tabulation, occurred in IG per cent of the 
cases during the period of observation of six months to one j'car. All cases 
were treated with bed-rest after arriving at Bruns General Hospital, although 

* Total of 231 cfitisions, with the 1C bilateral effusions tabulated twice. 
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their previous treatment had been of different types. Aspu-ation was performed 
during the acute phase for diagnosis or to relieve dyspnea. Closed technique 
without air replacement was preferred. After the acute phase had subsided, 
aspiration was performed more often to facilitate reexpansion and recovery of 
pulmonary function. The frequency of dissemination in the non-white group 
■was 30 per cent, compared to 12 per cent in the wliites. As expected, the most 
common sites of dissemination were the l 5 Tnph nodes, peritoneum, bone and 
genito-urinary system. There were only 2 cases of miliary dissemination to 
the lung, one of which also had extrapulmonary miliary spread, as sho-wn at 
autopsy. Five patients died, and all had ■widely disseminated disease at autopsy. 

BILATERAL EFFUSIONS 

Many authors (7, 8, 9) have emphasized the rarity of bilateral effusion* 
Bird (10) reports a much higher incidence (7 in 48 cases) and Erwin (4) reports 
13 per cent. In the present group, 16 (7.5 per cent) had bilateral pleural effu- 
sions. Ten of these cases (63 per cent) had parenchjmial disease, compared 
■with 40 per cent among patients ■with unilateral effusions. However, in 6 of 
these 10 patients the parenchymal disease was minimal in extent. This is in 
contrast to Wilson (1) who reported that most of his 14 cases of bilateral pleu- 
risy “developed pleuritis as a complication of extensive pulmonary tuberculosis 
and by direct extension from underlying disease to the pleura.” 

Fernandes (8) believes that bilateral pleural effusion is a manifestation of 
miliary tuberculosis and that the collapse produced by the effusion retards the 
roentgenological appearance of the miliary disseminations. Five of his 6 cases 
developed miliary spreads in the lungs in a period ranging from one to seven 
months. In our series of bilateral effusions, all observed more than six months, 
there was not a single case of miliary tuberculosis. Bilateral pleural effusion 
may be a manifestation of hematogenous seeding of the pleura, but it is not 
necessarily a part of an occult miliary tuberculosis. 

NONTUBERCULOUS EFFUSIONS 

During the period our 215 cases were admitted to the tuberculosis service in 
this Hospital we observed cases of pleurisy due to infarct, amebic hepatitis 
associated ■«dth right-sided effusion, pneumonia (both bacterial and at 3 q)ical), 
coccidioidomycosis, chylothorax and 2 cases of idiopathic pleurisy ■with tuber- 
culin anergy to second strength PPD. 

COMMENT 

Envin (4), in 1944, postulated an interesting pathogenesis of pleural effusion. 
He suggested that many pleural effusions result from the rupture of a caseous 
tuberculous hilar node into the pleural cavity, either directl}’- or tlirough a small 
zone of intervening lung, consolidated by periadenitis. However, he admits 
that this generallj’- occurs only among children and adolescents. In our group 
of cases we found hilar adenopathy in only 2 patients, both Negroes; but it 
should be remembered that all our patients were adults. 
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Although 89 (42 per cent) of our patients had parenchymal disease, in about 
three-fourths of these cases the pleurisy and the parench 3 Tnal disease were 
discovered simultaneously, so that it was impossible to state which occurred 
first. Because of this, we could not arrive at any conclusions as to the incidence 
of pulmonary tuberculosis following pleural effusion. In addition, our obser- 
vation period was too short, since many authors have pointed out that pxilmo- 
nar}’- tuberculosis occurs, in man}’^ cases, up to at least five 3 ’-ear 3 following the 
effusion, and in some cases even longer (G). 

It is interesting that the non-whites in our series had more frequently paren- 
ch 3 Tnal disease and dissemination than the whites, even though all the patients 
had been in the service for an average period of more than two years. During 
this time the 3 '' had the same quarters and food as the white soldiers and also 
had identical medical care, so apparently these differences cannot wholly be 
ascribed to their economic status. 


SUMMARY 

A total of 215 cases of tuberculous pleurisy with effusion are analyzed; 16 
of these had fluid bilaterally. 

Roentgenograms taken at induction were available in 88 patients, and 4 
(5 per cent) of these showed evidence of probably active disease. 

In 50 cases (23 per cent) a history of close contact with cases of active tuber- 
culosis was recorded. 

In 89 (42 per cent) parench 3 nnal disease, with a somewhat higher incidence 
among the non-white group, was present. 

The characteristic sjouptoms were tabulated as well as the gross and bacte- 
riological examinations of the chest fluid. 

During the six to twelve-month period of observation, 34 (16 per cent) de- 
veloped dissemination. 


SUM.ARIO 

Plcuresia Ihibercidosa con Derrame 

En total analizanse 215 casos de pleuresia tuberculosa con derrame, en 16 de 
ellos bilateral. 

Para 88 enfermos habla radiografias tomadas a la entrada al Ej4rcito, y 4 (5 
por ciento) de ellas mostraban signos de probable enfermedad activa. 

En 50 casos (23 por ciento) habia antecedentes de contacto fntimo con casos 
de tuberculosis activa. 

En 89 (42 por ciento) e.xistfa enfermedad parenquim4tica, que alcanzaba ima 
frecuencia algo ma 3 'or entre los que no eran blancos. 

Se tabulan los sintomas caracteristicos asl como el resultado de los exdmenes 
macrosc6picos 3 ’’ bacterioI6gicos del Mquido tordcico. 

Durante el periodo de observaci6n que duro seis a doce meses, 34 (16 por 
ciento) mostraron difusi6n. 
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CHRONIC EMPYEMA 


Irrigation Treatment with Glycerlte of Hydrogen Peroxide Solution 
A Preliminary Report 

WILLIAIM B. O’BRIEN,* ETHAN ALLAN BROWN* and HARRY PEARSE* 

It has long been recognized that the chief objective in the medical treatment 
of clu'onic empyema is the sterilization of the empyema cavit 3 ^ When, by 
■whatever means, such sterilization has been accomplished, obliteration is suc- 
cessful, convalescence is shortened and Mason’s (9) other criteria, the possi- 
bility of cure and its corollary, the reduction of mortality naturall}’- follow. 

The types of irrigation treatment at present in use are not manj^, and the 
results achieved merit brief re'view. 

Ornstein and Herman (13), corroborating and advancing the work of Petroff 
(14), use a solution consisting of a mercurial solution combined with a sodiiun 
tetradecjd sulfate. After the fii’st seven days, irrigations are continued twice 
weekly. In 98 patients, studied for periods of nine to sixty months, there was 
complete recovery in 48 patients and full recovery was anticipated in a majority 
oL28 more patients.in process of treatment. 

In a discussion of the surgical treatment of empyema bj-^ Grow (7), it is stressed 
by Joannides that almost 90 per cent of liis acutely affected patients had re- 
covered following daily irrigation of the cavity -iuth azochloramid (1:3,000) and 
penicillin (2,000 to 4,000 units) injected intrapleurally. In the 10 per cent of 
the patients who did not respond, the ca-vity was opened and treated with 
azochloramid irrigations tliree times daily. 

Finland (6) reports that more than half of 250 patients with empyema, due 
to pneumococcus, hemolytic streptococcus and staphylococcus, have been com- 
pletely cured by aspiration followed b 3 ’' instillation of penicillin. The dosage 
employed is 50,000 to 200,000 units every tw^elve to tw-enty-four hours, the inter- 
val between treatments being lengthened in accordance with the amount and 
character of the aspirated fluid. Concomitant intramuscular injections, of peni- 
cillin are necessary. Roberts (15) and his colleagues, hownver, feel that, al- 
though penicillin used intrapleuralty causes rapid sterilization, it also results in 
so much pleural thickening that surgical interference is necessar 3 ^ 

IClassen, Miller and Curtis (8), reporting on the treatment of 61 patients studied 
for a period of ninety months, using merthiolate, azochloramid or dye irrigation, 
found no more apparent benefits than that following the use of saline. In 1942, 
these workers began using sodium sulfathiazole (5 per cent solution) with dis- 
appearance of streptococci and staphylococci, but naturally with no effect upon 
the tubercle bacilli. In their experience, aspiration and irrigation alone have 
been of no apparent value in the treatment of emp 3 ’-emata. 

* Senior Physician, State Sanatorium, Wallum Lake, Rhode Island Department of Health. 

> Physioian-in-Chief, Allergy Section, The Boston Dispensary, Boston, Massachusetts. 

» Laboratory Director, State Sanatorium, Wallum Lake, Rhode Island Department of 
Health. 
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Donaldson and Samuel (5) report that with aspiration, lavage -with distilled 
water and instillation of tyrothricin (10 to 50 mg.) there were no effects upon 
the character or the amount of purulent exudate in 8 patients suffering from 
tuberculous empyemata. • 

That peroxides have their place in the treatment of empyema is shown by 
the recent report of Strieder and Lynch (16) who describe the treatment -with 
zinc peroxide of 90 patients presenting putrid empyemata caused by anaerobic 
organisms acting symbiotically. For immediate postoperative treatment, a 
gauze pack satiuated vdth activated zinc peroxide is placed partly in the wound 
and pai-tly in the pleural cavity. It is reported as deodorizing the wound as 
well as producing clean granulation tissue. 

The present paper is concerned %vith the results follovdng the irrigation of 
empyema cavities vdth a new bacteriotoxic solution, glycerite of hydrogen per- 
o.xide. A secondary stabilizing agent, 8-hydroxyquinoline, is present in an 
amount of 0.1 per cent. Since the data concerning its preparation, properties 
and mode of action are in the process of publication, these require brief discussion. 

Ever since its discovery by Th4nai’d, in 1818, hydrogen peroxide, has been 
known to possess detergent, deodorant and hemostatic properties. Less often 
emphasized are its other positive virtues, in that it is, by its very composition, 
nontoxic and nonallergenic and, in addition, nonirritating in effectively bac- 
tericidal concentration. It is also a naturally occurring end-product of bac- 
terial metabolism (10). , . 

On the other hand, the aqueous solutions are relatively unstable and in the 
presence of blood decompose so rapidly that the bacteria .present are rarely, 
if ever, affected. In the absence of blood, peroxides act slowly -with the result 
that they are classified as having low phenol coeflicients, a false criterion for 
nonphenolic t 3 q)es of antiseptic solutions and especially for those which are used 
for the treatment of chronic conditions, such as infections of the ear, skin and 
lungs and empyemata. 

It occmred to one of US :(E.A.B.) and his collaborators that, since the aqueous 
solutions were so unstable and their effectiveness on wound surfaces was so tran- 
sient, a water-free peroxide added to a water-free solvent would both enhance 
the positive virtues of peroxide solutions and overcome some of their disadvan- 
tageous qualities. At the time our Avork Avas initiated, pure (100 per cent) 
hydrogen peroxide, relatively Avater-free, Avas not available. Urea peroxide 
crystals (4 per cent) Avere used as a means of introducing hydrogen peroxide 
(1.5 per cent) into anhydrous glycerol. Although the glycerol is more stable 
than is the aqueous solutions, the catalytic effects of metallic impm-ities con- 
tained in the glycerol had to be neutralized. Oxine (8-hydroxyquinoline), itself 
a bacteriostatic agent (12) because it reacts AAoth metals to form salts incapable 
of being used by microorganisms (18) , Avas added to the solution and, since it 
reacted Avith metallic impurities in the glycerol, prevented catalysis of the 
peroxide. 

The solution possesses the folloAA'ing dynamic effects. The glycerol is viscous 
and hygroscopic, remaining in situ and Avashing plasma to the surface of dam- 
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TABLE 1 

n, cffccis 0/ ,lyccri:. of hvima. TcrcMc .per, the typer ./ hoetcria in S p.K»is »■« 

empyema 


.SESSS. ssa 


E.R.B. 


F.M.A. 


Cultures Cultures 

sterile sterile 

in twelve in twelve 
1 weeks weeks 


Cultures 

con- 

stantly 

positive 


Cultures 

con- 

stantly 

positive 


Cultures ster- 
ile. Sinus 
open with 
slight drain- 
age. 

Prognosis of 
patient 
hopeless. 

Diagnosis: 
Progressive 
tuberculosis 
and diabe- 
tes mellitus. 


Cultures 
sterile in 
four 
weeks 


Positive 
on one 
occasion 
only 


Cultures 

con- 

stantly 

positive 


Positive 
on one 
occasion 
only 


Sinus com- 
pletely 
closed. Pa- 
tient dis- 
charged 
well. 




Cultures 
sterile in 
one week 


Sinus com- 
pletely 
closed. Pa- 
tient dis- 
charged, 
working at 
Sanatorium. 


J.E.E.. 




Cultures 
sterile in 
fourteen 
weeks 

Cultures 
sterile in 
eight 
\s-eeks 


E.GX). 


Cultures 
sterile in 
five 
weeks 


Cultures 



Cultures 
positive 
after two 
months 


Cultures ster- 
ile. Sinus 
reduced in 


Thoracoplasty 
wound de- 
creased in 
size and ex- 
ternalb' 
clean. Dis- 
charge re- 
duced in 
amount. 

Died of acute 
myocardial 
failure. 
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TABLE \-Concluded 


PATIT-VX 



rSOTEOS 

\'t;lgacis 

rSEUDOMOKAS 

rVOCANEDS 

DirirmERoiD 

CACILtUS 

1 

TRESENT COKOmOK 
OF PATIENT 

J.J.E. 

Cultures 
sterile in 
ten 
weeks 

! 



1 

Cultures ster- 
ile. Cav- 

ernostomy 
opening 
partly epi- 
thelialized. 

J.E.C. 

Positive on 
one occa- 
sion only 

Cultures 
sterile in 
one week 


First posi- 
tive nine 
months 
after 
treat- 
ment 

Positive on 

one occa- 
sion only 

Sinus reduced 
in size. 
Closure of 
empyema 
.space in pro- 
cess by tho- 
racoplasty. 


aged tissue. Its surface tension keeps the oxygen released by peroxidase sys- 
tems within the solution, chm'ning it continuously and thereb 3 >- renemng the 
interface between the antiseptic and the infected area. The peroxide action 
is therefore prolonged. 

The hydrogen peroxide is a nonselective bacteriostatic and bactericidal agent. 
It not only affects the usual Gram-positive and Gram-negative bacteria, but is 
bactericidal for M. tuhcrculosis {var. hommis) by laboratory and clinical tests (4). 
The urea which remains is bacteriostatic (17) and also is peptizing, promoting 
wound healing (11). 

Tissue tolerance studies (1) have shown the solution to be nonirritating, both 
bj^ patch tests upon normal persons, and by prolonged application to infected 
skin and mucous membranes in over SOO patients. The results of treating 
mixed infections of the middle ear have been reported (3); 17 patients cleared 
completely in fourteen da}^ and the remaining 12 in thirty-eight days. 

The present paper is concerned with the use of the solution in mixed tuber- 
culous emp 3 'emata. iUthough the series, which consists of 9 patients, is small, 
the results were considered worthj'' of a preliminarj’’ report. 

Eight of the patients presented empj’-emata, complicated by pleurocutaneous 
fistulae and the ninth, a secondarilj’- infected tuberculous ca^'ity noth surgical 
cavemostom}^ In 4 patients there was clinical e^^dence of broncho-pleural fis- 
tulae. In no case did we attempt to differentiate between primary pyogenic 
infection and pj^genic infection as a secondary complication of a tuberculous 
lesion, although in 7 patients there was a tuberculous infection as confirmed by 
guinea pig inoculation. 

Since in 3 patients the draining sinuses were present upon admission, and a 
fourth was proved after surgical drainage of the emp 5 'ema, the duration of in- 
fection, e.xact or average, is difficult to ascertain. The bacterial studies con- 
firmed that it was longer than six months before treatment was initiated. 
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Tabic 1 illustrates the tj'pc of.bactcrial infections treated and the conclusions 
drawTi from laboratorj' data. The Slaphylococcus aureus, which was present 
in S patients, dis.appcarcd in four to fourteen weeks, Tlie bcta-hcmobdic 
streptococci, found twice, were absent after four weeks. Prolcus vulgaris was 
present once in the only patient in whom the staphylococci were not eliminated. 
Pseudomonas pyocyancus was found 3 times and diphtheroids, 4 times. Tliis 
latter microorganism was present on one occasion in each of 2 patients and dis- 
appeared in one week in the third, remaining for two months in the fourth. 

Tlio medical treatment consisted of the instillation, twice daily, of 3 cc. of the 
glycerile of hydrogen peroxide solution (1.5 per cent) through the cutaneous 
opening, which was immediately closed with a firm sterile plug. 

CASE REPonrs 

The protocols briefly describe the elinical course of each patient. 

1: E.R.B. Female, age 42, rendmission in October, 1944 for the closure of a fistula in a 
bronchial stump. Cultures of the material and the draining pleuro-cutaneous fistula 
demonstmted Slaphyhcocais aureus and hemobdic streptococci. In Januarj-, 1945, 
treatment with the glycerol peroxide solution was started. The beta -hemolytic strepto- 
cocci dis.appcarod in four weeks and the Staphylococais aureus in twelve weeks. The 
eulturcs have consistently been negative for bacteria, the most recent studies haring been 
done in November, 1945 and in February', 1940. The sinus is gradually being reduced 
in size, although still open. 

£: F.MA. Male, age 29, admitted in 1940 for severe diabetes and advanced bilateral 
pulmonary tuberculosis. In 1941, a left pneumothomx followed by pneumonolysis on 
two occasions was performed. The adhesions were not amenable to cauterization. A 
left phrenic crush was done in August, 1942. In September, 1943, a staphylococcus 
empyema on the left side was treated by rib resection and drainage. All antiseptic solu- 
tions, including sulfathiazole and penicillin, had no effect upon the hea\-y growth of 
Staphylococais aurais. The use of glyccrite of hydrogen peroxide, in December, 1944, 
had some possible slight effect upon the bacteria. At no time were cultures negative. 
The patient’s prognosis is extremely' poor. 

S: M.C. Female, age 37. Bronchoscopy and biopsy in 1944 demonstrated an epidermoid 
carcinoma. A right total pneumonectomy was performed in October, 1 944 by Dr. Richard 
B. Overholt. A right pleural empyema was treated with penicillin rith temporaiy suc- 
cess. Continued hyperpy're.xia suggested a recurrence and aspiration demonstrated 
Pseudomonas pyoajanais, necessitating rib resection and drainage. This was followed by' 
a complete right thoracoplasty in January', 1945. Penicillin had no effect upon the organ- 
ism. Following irrigation with glycerite of hydrogen peroxide, there was a gradual dim- 
inution in bacterial growth and eventual complete obliteration of the empy-ema carity. 
The cultures were positive on one occasion only for Proiats vulgaris and diphtheroids. 
No staphylococci were found after four weeks. Cultures were constantly' positive for 
Pseudomonas pyoajancus. The patient has been discharged to her home. 

4: H.F.D. Female, age 30. Readnritted with a left broncho-pleural fistula, for wliich 
tube drainage of the left pleural space was instituted in July', 1942. The patient’s progress 
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mvs poor until March, 1943, when she made so marked an improvement that in October,. 
1943, a left thoracoplasty was recommended and performed in four stages. The residual, 
empyema was treated with various antiseptic solutions, including sulfathiazole and peni- 
cillin, Vidth occasional sterile cultures, the chief organism consistently present being a. 
diphtheroid. Guinea pig inoculation for tuberculosis was positive. In December, 1944„ 
the glycerol peroxide solution was used as above with immediate and consistent steriliza- 
tion of the cavity, which healed rapidlj' within a period of four weeks. The patient is 
still well (Februarj”, 1947) and working as an attendant at the Sanatorium. 

o: J.E.R. Male, age 66. Admitted with emp 3 ’ema and left broncho-pleural fistula, for 
which rib resection and drainage was carried out in April, 1943, followed bj' thoracoplasty 
in several stages. The cliief organism was at first a nonliemolytic streptococcus, which 
was replaced by a Staphylococcus auretts and later a concomitant diphtheroid bacillus. 
Treatment with glycerol peroxide solution was applied in January', 1945, and cultures be- 
came sterile after fourteen weeks, remaining sterile until the patient’s discharge in August, 
1945. The sinus is almost completely’ closed, the patient receiving treatment at the Out- 
Patient Department of the lUiode Island Hospital. 

6: Y.M.M. Male, age 51. The patient entered the Sanatorium wth a mixed empj’ema 
of the left side of nine montlis’ duration. The presence of tuberculosis was confirmed 
histologicallj’. The empyema was drained and treated three montlis later with multiple- 
stage thoracoplasty. At the time of admission, the thoracoplasty wound was wide open, 
hea\'ily infected, with profuse drainage. The patient was critically ill. The cultures 
and direct smears sliowed tubercle bacilli in addition to Staphylococcus auretts and Pseudo- 
monas pyocyancus. The glycerol peroxide treatment was initiated in August, 1945. The 
staphylococci disappeared in eight weeks. The cultures in October and November, 1945 
and February’, 1946 show a rare pyocy’aneus colony and a rare diphtheroid. No tubercle 
bacilli were found. Tlie wound is clean, diminishing in size and draining slightly’. Addi- 
tional thoracoplasty’ mil probably be necessary to close the empyema space. 

7: E.G.D. Male, age 26. Admitted critically’ ill with a right mixed empyema and broncho- 
pleural fistula, for which rib resection and drainage was performed in September, 1943. 
With the patient’s clinical improvement, multiple-stage thoracoplasty was done. Profuse 
drainage persisted, the cultures demonstrating a Staphylococcus auretts, which was resistant 
to penicillin. The glycerol peroxide treatment was initiated in December, 1944, the cul- 
tures becoming sterile in five weeks and remaining sterile for tluee months, during wliich 
time the sinus tract showed diminution in size and drainage. In July’, 1945, the patient 
died in an attack of acute my’ocardial failure. Permission for postmortem studies was 
refused. 

S: J.J.E. Male, age 46. Admitted with bilateral advanced tuberculosis with cavitation 
of the right upper lobe. A right pneumothorax was begun in February’, 1942. Collapse 
was unsatisfactory and the pneumothorax was discontinued. The disease in the left lung 
increased and a left pneumothorax was induced, followed by’ a two-stage thoracoplasty 
■ in May and June, 1943. Continued advance of the tuberculous infection accompanied 
by’ dy’spnea and severe pain necessitated an intercostal neurectomy’, followed by’ a right 
cayemostomy and drainage tube. The culture showed hemoly’tic and nonliemolytic 
Staphylococetts auretts and tubercle bacilli. The infection was resistant to both sulfathi- 
azole and penicillin. The gly’cerol peroxide treatment was initiated in December, 1944 
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clinical, X-ray and laboratory resources of the institution. Follow-up obser- 
vations were made in many of these patients for several j^ears after discharge. 

' The final diagnoses in the 142 nonreactors are listed in table 1. The group 
of patients listed as “no disease or undiagnosed” consisted mainh' of patients 
whose disease had subsided by the time they were admitted, so that accurate 
diagnosis was impossible. INIost of them had probabl}’’ nontuberculous respira- 
tory infections. 

The last 4 patients listed in table 1 constitute exceptions to the general 
rule that all tuberculous patients react b 3 ’’ the method used. A positive sputum 
was never obtained from anj’’ of the 4 during residence in the Sanitarium. In 3, 


TABLE 1 

Final diagnoses in 1^2 nonrcaclors io tuberculin 


A. Nontuberculous 

(1) Infection, respiratory 

5G 

(2) Infection, exlrapulmonary 

12 

(3) Tumors 

7 

(4) Hodgkins disease 

3 

(5) Cardiac diseases 

9 

(0) Blood dyscrasias 

2 

(7) Malnutrition 

7 

(8) Neuroses 

4 

(9) Asthma 

2 

(10) Spontaneous pneumothorax 

4 

(11) Sarcoidosis 

12 

20 

(12) No disease or undiagnosed 

R- TnhnrrnlosiR, piilmoiifirv 

t 

i ^ 




tubercle bacilli were found in gastric lavages and one also had a positive sputum 
culture. Two of these patients died about two j-ears after discharge of chronic 
progressive pulmonarj’^ disease. The other 2 are apparently' well up to the 
present time. 

CASE REPORTS 

A brief outline of the significant facts in the case histories of the 4 tuberculous 
nonreactors follows; 

Case I: M. G., a 2-3-yc;ir-o!d married woman of Italian descent, had a miscarriaev follow- 
ing an accident in 1935. Metrorrhagia occurred for .‘■ix vveks until surpcal interference. 
She never felt well after this, complaining of we;ikness and loss of weight. In February, 
193S .she had scarlet fever, and .an X-ray film revealed a pleural effusion and apical disc.as-c. 
.\dmittcd to the Municipal Tulx;rculosLs Sanitarium in July, 193S, X-r.ay c-xamination 
iwcalod bilateral apical infdt rations and fibrosis, ^^^lx^rrulin tests wen; eoniplctely 
negatiw. She wars ambulatory, fever-free and weighed 9S pounds. During two jTan: in 
the Sanitarium she gained 4 pounds mid improvc<l in strength. During this period, tu- 
Iwrcle bacilli were found only on guinea pig inocuLation of sputum .and .'-tonnch bw.ges 
on two occasions. Tuberculin tests, in all dilutions, were repeatedly ncgitivc during 
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niECUSSION 

The accumulated date, over these fourteen years indicate that about 9S per 
cent of admissions are tuberculin reactors. Most of these are patients with 
tuberculosis, a few are nontuberculous. 

Tlie remaining 2 jier cent consists of nonreactoi-s, IMany of these are mori- 
bund or senile patients with obvious tuberculosis. The remaining nonreactors 
constitute the group in whom this test is of most value. Of 142 such patients, 
13S proved to bo nontuberculous. In 4 p.aticnts, 3 per cent of the nonreactors, 
or 0.03 per cent of the total, tuberculosis was present. Tlius the finding of 
complete insensitivity to tuberculin is a highly accurate but not perfect indication 
that the patient is nontuberculous. Tuberculin anergy is sufficiently reliable 
that it should bo considered a strong warning to isolate and investigate the 
patient at once. 

It is exddent that the private practitioner and the general hospital could well 
use this test before sending patients to sanatoria, to avoid exposure of non- 
reactors to bacilliferous patients. The test should certainly be done on patients 
in whom pulmonar}’’ disease is found on chest roentgenograms. 

Patients entering sanatoria, unless known to have positive sputa, should receive 
tuberculin tests bj>’ an adequate method. The method of Hart is the most 
thorough. The use of PPD, especially when the second strength dose is 
repeated, is also adequate. Nonreactors, with the exception of patients who are 
cachectic or senile, should bo presumed to be nontuberculous and isolated until 
their examination is completed. 

The falling infection rate in tuberculosis is making the percentage of non- 
reactors progressively larger as time goes on, thus making the test more valuable. 
The •wide-spread occurrence of atypical pneumonia and numerous other pulmo- 
narj’^ diseases has complicated the problems of diagnosis. 

CONCLUSIONS 

1. Tuberculin tests were done on 11,749 patients admitted to the Municipal 
Tuberculosis Sanitarium of Chicago from 1932 to 1946. The method of Hart 
was used. 

2. Omitting cachectic and senile patients, it was found that practically all 
tuberculous patients were reactors. 

3. Only 142 nonreactors were found in the group; 138 of these were found to 
be nontuberculous. Four patients, or about 3 per cent of the nonreactors, or 
0.03 per cent of the total, were found to be tuberculous. In these 4 patients, 
the long duration of the disease is suggested as a possible explanation for anergy. 

4. Tuberculin tests,, when performed by an adequate method, constitute a 
useful means for the presumptive exclusion of the diagnosis of tuberculosis 

CONCLUSIONES 

Los Negalivos a la Tvberculina 

1. En 11,749 enfermos recibidos en el Sanatorio Municipal de Chicago de 1932 
a 1946 ejecutdronse reacciones a la tuberculina, utilizdndose la t4cnica de Hart. 
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TUBERCLE BACILLUS ANTIGENS i-- 

Blological Properties of Two Substances Isolated from Paraffin Oil Extract 
of Dead Tubercle Bacilli 

NINE CHOUCROUN 

Two fractions of biological significance have been isolated from paraffin oil 
extract of dead tubercle bacilli: 

1: An antigen, which seems to be the “hypersensitizing antigen” of the tubercle bacillus. 
S: A carbohydrate-lipid complex, which has the property of producing lesions in the lung 
when an amount as small as one gamma is injected intraperitonealty, in paraffin oil. 
This carbohydrate induces antibody formation when injected into normal animals. 

It is a well known fact that heat-killed tubercle bacilli retain many important 
properties of the living organisms. This was first revealed in the “Koch phe- 
nomenon” by the specific response of the infected animals to the cutaneous 
injection of heat-killed as -well as living bacilli. Since then it has been known 
that animals infected with tubercle bacilli rmdergo two changes of great sig- 
nificance in the disease tuberculosis: (I) a state of hypersensitivity shown by 
the specific local and general reaction of the body to the intracutaneous rein- 
jection of liwng or dead bacilli; (2) a state of acquired resistance revealed by 
the quick healing of the ulceration formed at the site of inoculation, in con- 
trast to the persistent ulceration formed in animals not previously infected. 

When it was established that dead as well as living tubercle bacilli have the 
power of inducing true tuberculin tjpe hypersensitivity (1) and acquired re- 
sistance (2) in e.xperimental animals, it became clear that the bacterial cell, as 
cultivated in vitro, contains among its different constituents — ^proteins, lipids, 
carbohydrates — ^the fractions which must be responsible for these specific effects. 

Since, in experimental animals, these specific effect's appear together, following 
infection (or immunization ndth dead bacilli), it has long been thought that 
they were both manifestations of a single phenomenon, the state of hyper- 
sensitivity being the promotive factor of acquired resistance. The state of 
hypersensitivity (easy to observe and to follow by the skin tuberculin reaction) 
was investigated as a factor related to immimity in experiments where the 
hypersensitivity was induced by -whole dead bacilli (3). It was found that the 
hypersensitized animals were more resistant to subsequent injection of li-ving 
bacilli than were normal control animals not previously hypersensitized. But 
the experiments carried out to investigate whether or not the two states of 
hypersensitivity and acquired resistance closely parallel each other, led to the 
conclusion that there was no correlation between the intensity of skin sensitiza- 
tion to tuberculin and resistance to infection (4). Dissociation of the phenom- 
ena of hypersensitivit 3 ’- to tuberculin and acquired resistance has also been 
demonstrated by other techniques (Rich (5)). 

' From the Department of Public Health and Preventive Medicine, Cornell University 
Medical College, New York, New York. 

- This study was carried on under a grant from the Josiah Macy, Jr. Foundation. 
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appearance of lesions far from the site of inoculation, whereas suspension in 
saline gave merelj’’ local lesions. Pure paraffin oil alone does not produce these 
effects. 

Furthermore, it was shonm (14) that the lesions produced in rabbits by intra- 
peritoneal injection of dead bacilli, human or bovine, in paraffin oil, are compa- 
rable to those caused b}’- li\’ing human or bo^^ne bacilli (a small effect with 
human bacilli; a great effect rvith bo%nne). This remarkable specific response 
indicated clearly that the pathogenicit}’- of the bacilli Avas due to its chemical 
constitution. 

In spite of acliieving such results, which approached more and more closely 
those induced by the li\nng bacilli, workers in the field Avere still of the opinion 
that the whole organism was necessary to produce the effect of hypersensitivity 
and lesions. It was generally thought that the oil, ezdpient irresorhable, v,'SiS 
acting only by altering the tissue and maldng it more vulnerable to the effects 
of the bacilli. 

It occurred to vie that the mechanism by which the paraffin oil enhances the effects 
of dead bacilli could be different and might consist in the removal of substances 
from the bacilli by the paraffin oil. This assumption proved to be correct. 

FIRST INVESTIG.'ATIONS’ 

Paraffin oil^ which had been in contact AAuth dried dead bacilli, human or 
boAnne, was subjected to prolonged centrifugation, in order to separate it from 
the suspended bacilli. 

The first indication that the oil removed substances of biological significance 
was the fact that it gaA'e specific precipitation AAffien in contact with immune 
rabbit serum. 

To determine AA-hether this oily antigen Avas of anj’- biological importance, 
it AA’’as injected into guinea pigs and rabbits. After four AA-eeks, the animals 
Avere tested for sensitization and antibodies, respectiA^ely. It aa'rs found that 
the inoculation of the oil e.xtract stimulated the formation of antibodies in 
rabbits, and established a definite sensitization to Old Tuberculin in guinea 
pigs (15). 

In order to find the agent responsible for this sensitization, aa'c tried to extract 
the material from the oil by extraction AAuth the usual organic soWents. After 

’ These first investigations were carried on in Paris, Prance (Institut de Biologie) from 
March, 1939 until June, 1940, at which time they were interrupted by the war. 

We wish to take this opportunity to give full credit to Dr. A. Boquet for his invaluable 
help at the start of this work, not only in making available to us the resources of his labora- 
tories, but also in superAusing each step of our biological inA'estigations; to thank Dr. A. 
Saenz and Dr. W. Schaeffer for their cooperation; to thank also Dr. A. Baclesse for his 
gracious -help in reading the many X-ray films of the animals, which were taken at the 
Cancer Institut. 

The work was resumed at Cornell UniA'ersitA' Medical College (Department of Public 
Hpslth and Preventive Medicine) in the spring of 1942. 

* The mineral oil used in France was obtained through distillation of petroleum from 
Peru; the mineral oil used at Cornell was the “heavy” kind of Eimer and Amend. 
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EXPERIMENTAL 

We shall now describe the actual process of extracting these two substances, 
that is, the hypersensitizing and the “toxic” fractions, in order that each one 
of them might be as free as possible from the other. 

Preparation of the Oil Extract {Chart 1) 

The tubercle bacilli (Aurulent human strain Pbis) were grown on Long’s synthetic 
medium in flasks of 1,000 ml. capacity in our laboratory, or in milk bottles at the Wyeth 
Corporation.® Six to 7-week-old cultures were killed by autoclaving (25 min. 15 lb.). 

KILLED, DRIED BACILLI 

To X Qm. of boeilli odd 3x cc. 
paraffin oil ond »lir In n^oriar 
ot oboul 40* C. for 2 hoori. 

Ctnlrifugt mlxhirt for I hour 
ot 3SOO R.RM. 

I n 

RESIDUE SUPERNATANT, 

Riiinptnd in 2xcc. paroffin 
oil. CanIrifugt mixfurt for 
I boar at SSOO R.P.M. 

RESIDUE SUPERNATANT^ 

(diicord) 


SUPERNATANjp^,^ 


Cenirifugtd I hour 
at 13500 R.P.M. 


RESIDUE 

(discard) 


I 

RESIDUE 

(discard) 


1 

SUPERNATANT 

I CsnIrifugsd 4 hours 
at 13500 R.P.M. 


OIL EXTRACT 


Chart 1. Preparation of the oil e.xtract. 


The cultures were filtered over paper (two sheets of E and D filter paper No. 619) and 
thoroughly washed vdth distilled water five or six times, until the filtrate was colorless. 
The paste consisting of bacilli was then taken up from the filter and spread in large petri 
dishes and put in the incubator at 37°C. to dry. This process was accelerated by manipu- 
lating the bacilli every day with a spatula. 

When dried, the bacilli were ground in a mortar to reduce the size of the clumps, which 
were then further ground in a large coffee grinder. The dried powder was then kept in 
, a glass-stoppered bottle, the mouth of which was large enough to permit the removal of 
the powder vith a spoon, taking care to avoid the inhalation of dead bacilli. 

‘ We are indebted to the Wyeth Corporation which, through the initiative of Dr. E. Shorr 
and with the helpful support of Dr. R. J. Dubos, provided us with 2 kg. of dried bacilli. 
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An equal amount of ether •w’as added to the 500 cc. of oil extract and the total 
1,000 cc. of oil-ether mixture was put through a Berkefeld filter. The “ether 
was then e\Tiporated by vacuum until only 10 per cent remained, making a 
final volume of 550 cc. (Aliquots of 200 cc. of the mixture were evaporated at 
a time in 500 cc. round-bottom flasks. Tlie oil-ether mixture had a marked 
tendency to foam under vacuum.) 

Extraclion of Fractions from the Oil (Chart 8) 

(1) Predpitaiim rciih dtoxane; Five hundred ml. flasks were set up with well fitted 
corks, and in e-ach flask were measured 50 ml. of the filtered oil extract. One hundred 

OIL EXTRACT 

Add to I voL ot oil oulroct 9 volt. o( ether 

and filler through Berkefeld Slier N. 

rittrote evoporoled under vacuum. 

Oiovon odded: See. to fice. of oil etfroef. 

PRECIPITATE (P) itoBhed with dioxon 
I waehed with methonol 

I ' 1 

BUPERHATAHT PM^ RESIDUE PM 

[ woBh ed with chloroform 5%melhono4 
SUPERNATANT PMKg RESIDUE PMK 

I Extracted in SoxMet by petroleum ether. | 

SUPERNATANT 

Centrifuge 3o min. at 13500 RPM. 

1 1 

SUPERNATANT RESIOUE3 » 

floxie) PMK(PE) 


SUPERNATANT RESIDUE 

iBenslllzing moleriol) 

Chakt 2. Extraction of fractions from the oil. 

and twenty-five cc. of dioxane were added to each 50 cc. of oil, gradually with shaking. 
After ten to fifteen minutes, to allow -precipitation to take place, 250 ml. more dioxane 
were added to each flask, all at once. The flasks were left overnight and the next day 
the supernatant was carefully decanted. The precipitate was then centrifuged in 90 ml. 
tubes, and the total finally collected in 4 tubes. It was then washed four successive 
times with clean dioxane to get rid of the oil. Each time, to the precipitate collected in 
the centrifuge tube was added clean dioxane little by little with stirring. After all the 
oil was removed, the material P was dried in vacuum. 

(2) The dried precipitate P was then e.xtracted with methanol. To this precipitate, 
250 cc. of methanol were added. The insoluble part was collected by centrifugation, and 
washed with methanol until the solvent did not dissolve anything more from the 
precipitate. 


RESIDUE^ 


COMBINED RESIDUE ♦ ' 

1+ 21-3 

1 Extracted in Soxhiet by petroleum 
ether, then mixture of solvents' 
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C. . . n . N ■ P • . . . ■ 

53 . 84 % 10 . 11 % 1 . 05 % 0 . 41 % 

No protein is detectable qualitatively. , No quantitative determination has 
been made as yet, to find out if the nitrogen is related to proteins or to amino- 
acids. 

This "toxic” fraction is a polysaccharide ester of the mycolic acid isolated by 
Anderson (17). Hydrolysis -with 10 per cent potassium hydroxide in methanol 
sepai'ates it into sugars (water-soluble) and the mycolic acid (melting point 
58° to 59° C.). Hydrolysis with 1 per cent sodium -hydroxide in methanol 
separates it into sugars and the lactone of mycolic acid (melting point 47° C.). 
Mycolic acid and lactone can be obtained reversibly one from the other: by 
the action of concentrated sulfuric acid on the mycolic acid, the lactone is 
fonned; when the lactone is treated Nvith 10 per cent hydroxide solution in 
water, the mycolic acid is regenerated (16). , 

As mentioned above, Ihis carhohydrate-lipid complex has the remarkable capacity 
of producing lesioiis in the lungs when injected into guinea pigs intraperitoneally, 
in paraffin oil. Such lesions are observable macroscopically ten days after 
injection, even when the amount inoculated is as small as one gamma. The pul- 
monary lesions are not identical with lesions produced by living bacilli. On a 
lung of a guinea pig, killed ten da}^ after the injection of one gamma of the 
"toxic” component, suspended in paraffin oil, several gray nodules can be seen. 
Sections show abnormalities that are not found in lungs of guinea pigs injected 
with paraffin oil alone. ^ 

For the inoculation of this substance into animals, a solution was first made 
in a few cubic centimeters of ether, in which it is soluble. The paraffin oil was 
then added to make a 0.5 mg. per cc. concentration in oil, and the ether removed 
under vacuum. The dilutions were made by adding warm paraffin oil to this 
homogeneous suspension. 

The animals which received intraperitoneally a one-gamma suspension in 
paraffin oil of this material, when killed less than two weeks after the inocula- 
tion, already showed lesions in the lungs. With the passing of time, the lesions 
disappeared. 

No such biological activity has ever been observed either Avith the mycolic 
acid alone or vdth the sugars alone, even Avhen the normal animals received a 
dose of one mg. in paraffin oil, intraperitoneally. 

Properties of the ‘'Sensitizing” Fraction 

The “sensitizing” fraction is a protein component, very insoluble in all the 
usual organic solvents, such as alcohol, methanol, chloroform, petroleum ether 
and benzene. 

’ The author, who had returned to France, was asked to submit photomicrograms of 
these pulmonary lesions, but she was unfortunately not in a position to comply with this 
request, and she wrote that she thought that the study of these lesions should be left to 
pathologists. [Editor] 
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clearly that tuberculin-type hypersensiti^^ty is transferable with cells from 
sensitized to normal animals. Our observations can be said to have some 
value in the support of his demonstration. 

We shall now describe further experiments which have been carried out, 
using as tools of investigation these two fractions of biological significance. 
These experiments revealed that the carboh 3 ’'drate-lipid complc.x (which con- 
stitutes the “toxic” fraction) has the capacity of inducing antibod}'’ formation 
when injected into normal animals. 


EXTEniMENT I 

This first experiment was made when the work was taken up in the United 
States in an attempt to duplicate results on sensitization obtained b}’’ us in 
France (19). 


T.VBLE 1 


Suvimari/ of experiment I 


GUINEA 

PIG 

NUMBER 

INTRAPERITONEAL INJECTION 
4/29/42 

SKIN TEST WITH PPD 

INFECTED 
INTRAPERI- 
TONEALLY WITH 
TUBERCLE BA- 
CILLI h-37 EAHN 

DAYS or 
SURVI\'AL 



6/5/42 

7/15/42 

1/15/43 

2/9/43 


lis 

1 cc. oil e.xtract 

-f- 

+ 

-1- 

mr. 

0.5 

320 

162 

0.1 mg. R 

— 

— 

— 

0.5 

51 

ISO 

O.I mg. R 


+ 

+ 

0.1 


160 

0.1 mg. R 

+ 

+ 

- 

0.1 

6S 

163 

0.1 mg. R 

“h 


— 

0.1 

90 

90 

1 cc. pure oil 

— 

- 

- 

0.5 

36 

16 

1 cc. pure oil 

— 

- 

- 

0.5 

61 

52 

1 cc. pure oil 

— 

- 

— 

0.1 

SO 

57 

1 cc. pure oil 

— 

- 

— 

0.1 

5S 

5S 

1 cc. pure oil 

— 

— 

— 

0.1 

65 


* No. 150 was killed ll/lS/44. No tuberculosis was found at autops 3 '. 


We had at our disposal only S g. of dried dead bacilli, H-37 Kahn. From 
this amount, with the as j’-et unimproved teclmique of extraction, we* were able 
to get only 1.2 mg. of residue (“sensitizing” fraction) and no appreciable amount 
of the “toxic” fraction. 

Ten guinea pigs were immunized by intraperitoneal injection: 2 received 1 
cc. of the whole oil extract, 8 received 0.1 mg. of the “sensitizing” fraction in 
1 cc. of paraffin oil. Six weeks later all the animals were skin tested ■wfith OT 
and PPD. Eight of the 10 immunized guinea pigs were positive: the 2 which 
had received the whole oil extract and 6 of those which had received the “sensi- 
tizing” fraction onty. The intensity of the reaction was not more than l-f-. 

Five of the 8 were still hj'persensitive ten months later. Three of these 5 
sensitized animals were killed, to establish that the}’’ were not tuberculous. 
The remaining 2, as well as the 3 which were no longer h}'persensitive, and 5 
controls, then received H-37 Kahn live bacilli (see table 1). AH the animals 
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all tlic scnsitizctl animals, except one whicli died with almost no tuberculosis, 
were still in good health. These, then, began to die. The last four to die were 
still gaining weight until about two weeks before death. Wo found bacilli 
in all the organs of the sensitized animals, but in most of them there was less 
invoUTment than in the controls. The only sl.riking difference between the 
tu'o groups of animals nTis the size of the spleen. In the controls, the spleen 
was \’cry much enlarged and caseous, while in the sensitized animals it utis 
generally only slightly cnlargcil, mth fewer caseous areas. 

These differences and the longer surnv.nl period of the highly sensitized 
animals, comp.nred to those of experiment II, led us to belicTC that a still lower 
infecting dose should be tried with the inguinal route of infection. 
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EXPERIMENT 32 

Infecting Dose: 1/30,000 mgm. 
H-160 Corper, inguineoUy 
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EXPERIMENT IV * 

The immunized animals were infected inguinally nnth half the dose as that 
used in the preceding experiment, 0.000,033 (1/30,000) mg. of the strain H-160 
Corper, following sensitization in the same manner as that in experiment III. 
The only diflference was that the sensitizing fraction used for immunization in 
this experiment was more ‘purified than that used in experiment III. 

There were 32 animals in this experiment. All 16 animals immvmized nith 
this more purified “sensitizing” fraction reacted strongly to OT (34- at least). 
Sixteen controls received a single injection of paraflm oil alone. 

The course of the experiment can be seen in graph 3. In spite of the fact 
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that the infecting dose ^ras lower, the hypersensitized animals showed less 
acquired resistance than those in experiment III. They all died from tubercu- 
losis. 

Once again, the only dilTerenco we could observe between the immunized 
animals and the normal controls was in the degree of involvement. The im- 
munized animals showed less involvement than the controls, and again the 
spleens of the former were smaller and less caseous. 



40 80 120 160 200 240 

Survlvol Time In Doye 

Graph 4 


EXPERIMENT V 

This time, the infecting dose was only 0.000,02 (1/50,000) mg. of bacilli, 
H-160 Corper, given inirayeritoneally. The immunization of the normal guinea 
pigs was done in the same way as in the last experiment and with the same 
material. 

Fifteen hypersensitized animals, which all reacted strongly to OT (3-b or 4-j-) 
two days before infection, and 15 normal controls were given live bacilli. 

The coiu-se of the axperiment (graph 4) was different from that of experiment 
rV. The 3 controls and 3 sensitized animals which died early had little tuber- 
culous involvement in their organs. In the first animal (No. 1) to die in the 
sensitized group, we did not find any bacilli. In No. 2 and No. 3, very few bacilli 
were found in the lungs, none in the liver and the spleen was normal in size. In 
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the first 3 controls to die, bacilli were found in all the organs. Thus, the differ- 
ences between hj*pcrscnsitired and control animals were the same as in the other 
two experiments, except that the controls died sooner in experiment V than in 
experiment ^Yc interpreted this finding as possibly due to the difference 
in mode of infection. In cxiicrimcnt IV, although the infecting dose of bacilli 
w.as considerably larger (1/30,000 in place of 1/50.000 of a mg.), infection was 
by the inguinal route instc.ad of the intraperitoneal I'oute. 

Nevertheless, in spite of the fact that the infecting dose was lowered to 1/50,- 
000 mg., and also in spite of the fact that in the last e.xpcrimcnts the animals 
iinmunirod with a pure "sensitizing” fraction developed a state of higher hyper- 
EcnsiitvUy, thej' failed to show the same degree of acquired resistance observed 
in experiment I. In this first experiment, as will bo remembered, the animals 
were sensitized Anth a nonpurified material. 

Jl teas char that something else in the “saisitizing" fraction, other than the sensi- 
tizing antigen, teas responsible for the pranously observed acqtiired resistance. 

While these experiments on the relation of hjTierscnsitivity (developed by 
the “sensitizing” fraction) to acquired resistance were being carried out, other 
experiments were being followed with the "toxic” fraction. The leading pur- 
pose in those experiments a\us to Avork out conditions under which the carbo- 
hydrate-lipid complex Pi/Ko Avould show the same lethal toxicity as that observ'cd 
in Franco Anth the homologous substance extracted there. More than 150 
guinea pigs AA-ore immunized AA-ith our Tuko, more or less purified, combined or 
not AAUth other fractions obtained from the parafiin oil extract. As was men- 
tioned before, aa'c Avcrc ncA'er able to duplicate the lethal effect. 

But, AA’hcn the animals immunized AA-ith our "toxic” fraction AA’crc subjected 
to the inoculation of liA-ing bacilli, to see boAv they Avould react to infection, 
they shoAA'cd a better resistance than the controls, and in some instances much 
better resistance than the h 3 'persensilizcd animals. 

There AA-ere onh' tAA-o experiments, done on a small scale, for preliminary 
investigation. Each one, howoA-cr, led us to believe that the carboh 5 ’'drate- 
lipid complex, constituting our “toxic” fniction, might plaj- an important part 
in the mechanism of acquired resistance. 

Nine animals AA-hich in the past months had receiA-ed either 2 ganuna or 1 mg. 
of PifjTo in paraffin oil, intraperitoneallj-, one or tAA-o times, AA-ere given 1/30,000 
mg. of bacilli, H-IGO Corper, intrapcritoneallj-, along AA-ith 10 controls. These 
immunized animals, AA-hcn tested AA-ith OT three days before infection, were all 
ncgatiA-e to 0.01 OT. 

In this experiment, all the controls AA-ere dead AA-ithin eighty-fiA^e daj’-s. As 
maj- be seen in table 2, those animals AA-hich showed some acquired resistance 
had receiA-ed either 1 mg. of Vuko in one single injection, or tA-.-o injections of 
2 gamma each, at least four montlis before infection. 

The other experiment (table 3) was carried out at the same time as experi- 
ment V on hj-persensitivitj'-, and Avith the same controls. 

Among the animals AA-hich had been immunized AA-ith 2 gamma of the "toxic” 
fraction, 4 had received later a mixture of "toxic” and "sensitizing” fractions. 
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.nmls highly hj^pcrseiisitizcd . wth this fraction E did not develop the same 
degree of acquired resistance. 

There are at least two possible explanations: (/) the protein contained in 
the “sensitizing” fraction behaves as a “carrier” for the “toxic” carbohydrate- 
lipid complex; (£) it m.a 3 ' bo that something yet unkno^\^l in the protein com- 
ponent that constitutes the “sensitizing” fraction, also plaj's a part in the 
mechanism of acquired resistance, when in combination with the “toxic” frac- 
tion. Only experiments involving a great number of animals would tell us 
about the mechanism of action of the “sensitizing” fraction when mixed wth 
the “toxic” carbohydrate-lipid complex. 

Tlic fact remains that the “toxic” carbohydrate-lipid complex alone plays 
a part in the mechanism of the development of acquired resistance. 

Moreover, there was evidence that the "toxic” material, the carbohj'drate- 
lipid component, produces antibodies. Guinea pigs immunized with this 
“toxic” material, as well as animals infected with tubercle bacilli, reacted more 
to the intracutaneous injection of a few gamma of the “toxic” material than 
did normal controls. 

Since this “toxic” material still contains some nitrogen, we wanted to be 
sure that the observed reactions were not a response to a verj' small amount of 
protein possibly contained in the “toxic” material. To obtain evidence on 
tliis point, the same animals vxre tested wth both the “toxic” fraction and 
the “sensitizing” fraction, which contains seven times as much nitrogen as the 
“toxic” fraction. 

The skin tests were made wth 5 and 60 gamma of "toxic” material suspended 
in saline, in the right side of the shaved area of the animal, and with 5 and 50 
gamma of the “sensitizing” material in the left side. The same tests were also 
made in normal animals and in animals infected with tubercle bacilli — 3 of each 
kind being e.xamined. 

All treated animals reacted much more than did the normal controls to these 
intracutaneous injections. 

Animals immunized with the "toxic” fraction reacted to 5 gamma of this 
“toxic” fraction, while they did not react to 5 gamma of the “sensitizing” 
fraction. They reacted more to the 50 gamma of the “toxic” than they did to 
the 50 gamma of the “sensitizing” fraction. These reactions showed that 
animals immunized wth the “toxic” material — ^if they were reacting to a pro- 
tein — ^reacted also, and to a greater degree, to something other than protein 
which is contained in our carbohydrate component. 

The infected animals reacted even more to the “toxic” than they did to the 
same dose of “sensitizing” material. These observations suggested that the 
acquired resistance developed in guinea pigs by the “sensitizing” material was 
due to contamination of this material with the carbohydrate-lipid complex. 
This h 3 q)othesis received considerable support when we observed that the 
water soluble portion of the hydrolysate of our carbohydrate-lipid complex 
reacted, in precipitin tests, with the sera of rabbits and guinea pigs which had 
been injected with the “toxic” carbohydrate-lipid complex alone. 
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The hydrolysis wtis mado in methanol 10 per cent potassium hydroxide. 
Five hundred mg. of the carbohydrate-lipid complex were dissolved in 5 cc. 
of benzene, and 20 cc. of the methanol potassium hydroxide solution ^vere added 
to it. The hydrolysis proceeded for twelve hours at a temperature of 100“ C. 
At the end, some water was added to dissolve the solid material adhering to 
the balloon, and all the material was extracted with ether in a separatory funnel. 
The ^^•ater soluble part was washed many times with ether; the ether soluble 
part man}’- times -wdth water. 

As was pointed out before, the ether solution contains the mycolic acid. 


TABLE 4 

Serological observations with oil extracts 
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Rabbit No. G1 received 2 injections of 1 cc. each of oil extract, intraperitoncally, 19/9/44 
and 3/12/4G. 

Rabbit No. 20 received 3 injections of 3 mg. each of Raz/To in 1 cc. parafDn oil, intra- 
pcritoncally, 3/14/45, 3/30/45 and 3/12/46. 

Guinea Pig No. 74 received 2 injections of 1 cc. each of oil extract, Berkefeld filtered, 
intraperitoneally, 3/1S/4G and 4/1/4G. 

Guinea Pig No. 49 received 2 injections of 100 gamma each of Puko iu 1 cc. paraffin oil, 
intraperitoneally, 2/2S/4G and 3/15/4G. 

Rabbits immunized with human and avian bacilli received 10 mg., in divided doses, of 
bacilli which were grown in Dubos’ media. 

Pure mycolic acid (melting point 58“ to 59“ C.) is obtained from the white 
substance contained in the ether solution, after several solutions in ether or 
benzene and precipitation with methanol or alcohol. The water soluble part 
of the hydrolysate contains the sugar. This solution appears to be a strong 
antigen. 

This solution gives specific precipitin reactions wdth the sera of rabbits and 
guinea pigs w’hich have been immunized by the -w’hole oil e.xtract, and also with 
the sera of animals wliich have been immunized by the “toxic” carbohydrate- 
lipid complex alone (table 4). Precipitations were obtained in dilutions as 
high as one in 10 million with some sera. Strong precipitations were also 
obtained with the serum of a horse which had been immunized mth whole 
tubercle bacilli (serum kindlj’- given to us by Dr. M. Heidelberger) and also 
vvith the sera of rabbits that had been immunized with human and avian tubercle 
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bacilli grown in tbc "Tween SO" medium recently described by Dubos and 
Davis (20). 

Furthermore, the sera of rabbits immunized wnth the "toxic” carbohj’^dratc- 
lipid complex alone in paraffin oil developed agglutmins, for human virulent 
and nvinilcnt tubercle bacilli, to titres of over 1:1,000, as tested by the tech- 
nique developed by hliddlobrook (21). 

This lubcrculo-carbohydrate still contains 1.05 per cent of nitrogen. Perhaps 
this nitrogen could be eliminated with the use of better methods of purification. 
As pointed out before, we do not know as yet whether this amount of nitrogen 
is of protein nature or not, and amino sugai-s are known to be present in the 
carbohydrates of the tubercle bacillus (22). Whether this carbohydrate-lipid 
complex (protein free?) is a complete antigen or only a liapten is not j^et knomi. 
But the serological reactions with the sera of animals immunized nith this 
substance demonstrate, at least, that this tuberculo-carbohydrate is highly 
active in inducing antibody formation during the development of acquired 
resistance to tuberculous infection. 

The serological reactions with the a\’ian antisera, as well as the fact that an 
homologous carbohydrate-lipid complex could be extracted from bovine bacilli 
fBo\nne Vallde) and even BCG, arc a clear indication that no tjqjc-specificity 
analogous to that conferred upon the pneumococcus by its carbohydrates is to 
be expected for the tubcrculo-carbohydrates. 

This is the first demonstration that a carbohydrate-lipid complex of this 
nature, extracted from the tubercle bacillus, induces antibody formation when 
injected alone into normal animals. Whether or not this complex is a com- 
ponent conditioning the Anrulence of tubercle bacilli remains to be seen (23). 

We wash to point out the fact that the higher titre of carbohydrate-antibody 
is found in the sera of animals immunized with the whole oil extract, which 
contains both the hjiiersensitizing fraction and the "toxic” fraction. On the 
other hand, in our explorative e.\periments, the animals which showed the best 
acquired resistance (table 3) were those which received not only the carbo- 
hydrate-lipid complex alone, but also in combination with a certain amoimt of 
hypersensitizbg substance. 

We believe that a high titre of carbohydrate-antibodies could be induced in 
normal animals immunized Avith a mixture of both “toxic” and “sensitizing” ■ 
material, in such relative proportions that no state of hypersensitivity wmuld 
be developed. Tlie practical value of having these two fractions separated is 
obvious. The}’’ could be reassociated in the proper proportion to achieve the 
best degree of acquired resistance to tuberculous infection with the minimum 
degree of hypersensitization. 


SUMMARY 

Two fractions of biological significance have been isolated from paraflon oil 
extract of dead tubercle bacilli. 

1. A proteinic component which seems.to be the "sensitizing” antigen of the 
tubercle bacillus. This component has the power of establishing hypersensi- 
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con la inmunidail cstablecicron claramente quc la primera no ajaida el mecanismo 
do la rosistcncia adquirida, aun cuando so cvoca el cstado de liipersensibilidad en 
los animalcs con cl componcntc "sensibilizantc” aislado del bacilo tuberculoso. 

L;i cxploracidn experimental de la relacidn de los anticuerpos hidrocarbonados 
con la inmimidad indica qne el complejo llpido-hidrocarbonado podrla desem- 
pofiar im papcl en cl mecanismo de la rcsistcncia adquirida. 
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STREPTOMYCIN IN EXPERIMENTAL TUBERCULOSIS^ 

I. Its Effect upon a Well-Established Progressive Tuberculous Infection in Guinea Pigs 
W, STEENKEN, Jn. akd E. WOLINSKY 

Many agenta (1 to 14) have been used in an attempt to retard an early, as well 
as an established progressive tuberculosis in guinea pigs and other experimental 
animals. Streptomycin, discovered bj’’ Waksman and his coworkers (7), is by 
far the most effective agent to date in its acti\dty against the tubercle bacillus 
in the test tube, as well as in the experimental animal. It is of such low toxicity 
as to be well tolerated in the animal bodj’ (14, 15, 16, 17, 18, 19). 

It has been sho^vn (13) that streptomycin, when added to various media in 
concentrations of 0.2 to 0.4 units per cc. of medium, inhibits the growiih of 
tubercle bacilli in vitro. With these figures in mind, we decided to treat a group 
of guinea pigs vith doses of streptomycin that would insure a blood level of at 
least ten times tliis groui-h-inhibiting concentration in vitro during the course of 
treatment, the duration of which was determined by our supply of the drug. 

Before treating this group of animals uith streptomycin, a study was made 
of the rate of absorption and excretion, and the blood levels obtainable with a 
given dose of the drug. This was done in order to judge the amount of the indi- 
vidual dosage and the number of doses per day necessar}'^ to produce an effective 
blood level. Streptomycin assays were done by the agar cup method of Stebbins 
and Robinson (21), wliich proved to be accurate and reliable for our purpose. 
The results are sho\\'n in charts 1 and 2. 

Chart 1 shows the scrum streptomycin levels in 7 guinea pigs, after a single 
subcutaneous injection of streptomycin hydrochloride. Ma.ximum levels were 
obtained in one hour, wth a rapid decrease thereafter up to four hours. Using 
the higher dosage of 9,300 units per kilogram, maximum levels were about 16 
units per cc. of serum at the end of the first hour. Four-hour levels were about 
3.5 to 5.0 and seven and a half-hour levels showed a trace to 3.0. With the lower 
dosage of 3,700 units per kilogram, one-hour levels were 7.5 to 11 units per cc. 
of senim, four-hour levels 1 to 3, and six-hour levels a trace to 1.5. 

Chart 2 shows the results of attempts to prolong the absorption and ex- 
cretion time of the streptomycin in the animal body by using the drug in peanut 
oil, in conjunction with benzoic acid by mouth, and together with adrenalin 
subcutaneouslj'. The last method prolonged the serum level slightly, but not 
enough to warrant its use. The other methods were without effect. 

In ^dew of these results, it was decided to begin treatment with 24,000 xmits 
per day of streptomycin for each, animal, given subcutaneously in doses of 
4,000 units (about 5,000 units per kilogram) ever}’’ four hours day and night. 
After twenty days of this intensive treatment, the dosage was reduced to 16,000 
units per day — 4,000 units at four-hour intervals from 9 a.m. to 9 p.m. This 
insured the desired blood level for at least sixteen hours of the day. 

^ Prom the Research and Clinical Laboratory, Trudeau Sanatorium, Trudeau, New York. 
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lyith three subcutaneous injections' of 2.6 mg. of H37 R, microorganisms,, on, 
alternate days, or a, total of 7.5 mg. (22). All reacted to 5 per cent OT three; 
weeks later. . • . , 

. Ten weeks after vaccination of these pigs, a group of 37 animals, including' 
the 9 vaccinated and 28 normals, were infected by subcutaneous injection in 
the groin of 0.021 mg. dry weight of the human Aurulent strain, H3 J Rt. The 
inoculum was prepared from a ten-day growth of the microorganisms on Pros- 
kauer and Beck’s synthetic medium by grinding in a mortar ■\\dth a small amount 
of physiological , saline, and the weight of microorganisms per cc. determined 
by evaporating one cc. to dryness on a water bath. 

Forty-nine days after infection, treatment with streptomycin® was begun as 
outlined above on 14 non vaccinated and 4 vaccinated guinea pigs. After 
forty days of treatment, 7 of the nonvaccinated-treated group were taken off 
treatment, and treatment was also stopped on the 4 vaccinated pigs. These 
animals, for wliich treatment ■was discontinued after forty days, were still alive 
eighty-reight days later, at which time they were sacrificed and the experiment 
terminated. The other nonvaccinated animals were continued on streptomycin 
for 125 daj’s, or until the end of the experiment, when all sur\’iving animals 
were killed. 

The streptomycin ampule of one million units (1.0 g. of pure streptomycin 
base) was dissolved and diluted in 100 cc. of sterile distilled water, giving a 
concentration of 10,000 units per cc.; 0.4 cc. of this solution was injected sub- 
cutaneously to give a dosage of 4,000 units. For the first twenty-four days of 
treatment, Merck’s streptomycin hydrochloride. Lot No. 280, 170 units per mg. 
was used. For the next sixty-four days, Lot No. 345, 250 units per mg. of the 
hydrochloride from Merck was injected. Streptomycin sulfate, Pfizer Lot, No. 
466, potency 423 units per mg. was used during the last thirty-seven days of 
treatment. 

To summarize the groupings of the animals: 

Group I — ^Vaccinated, treated forty days, 4 guinea pigs 
Group II — ^Vaccinated, controls, 4 guinea pigs 
Group III — ^Nonvaccinated, treated 125 da 5 's, 7 guinea pigs 
Group IV — ^Nonvaccinated, treated fortj;- days, 7 guinea pigs 
Group V — Nonvaccinated, controls, 12 guinea pigs 

To determine the degree of tuberculosis at different periods of time, one 
vaccinated animal was killed forty-nine days after infection, one nonvaccinated 
was sacrificed twenty-four days after infection, and one nonA^accinated sacrificed 
forty-nine days after infection. 

RESULTS 

The normal control animal killed tAA'enty-four days after infection showed 
eAodence of tuberculous disease in the spleen as well as in the inguinal and iliac 
lymph nodes on the side of inoculation. The nonvaccinated pig killed on the 

* Streptomycin was supplied through the courtesy of Merck and Company, Rahway, 
Now Jersey, and Charles Pfizer and Company, Brooklyn, New York. . 
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forty-ninth day had a far advanced, wide-spread disease with maximal involve- 
ment of, the liver and spleen, and many tubercles in the- lung. The vaccinated 
animal which was killed on the forty-ninth day had tuberculosis only in the 
local lymph node at the site of inoculation. These sample killings indicated 
that, at the time treatment was started, most of the nonvaccinated animals 
had a wide-spread progressive tuberculous infection. 

All 12 of the nonvaccinated controls (group V) died of wide-spiead generalized 
tuberculosis of the lungs, liver, spleen and Ijunph nodes. The first animal 
succumbed sixty-nine da 3 ^s after infection (onlj’- twentj' daj’^s after the treated 
groups were started on streptomycin) and the last animal 140 days from the 
date of infection. The average survival time was 103 daj's, and the average 
degree of tuberculosis as seen grossly on autopsy Avas 16 plus.® Microscopicallj'-, 
these controls showed large areas of caseous pneumonia in the lungs, completely 
caseous and infarcted spleens, and massive caseation in the liver and lymph 
nodes. 

None of the guinea pigs in any of the other groups died, including the vacci- 
nated controls and the three streptomycin-treated groups. The surviving 
animals Avere lolled and autopsied 175 days after infection. 

The 4 vaccinated controls (group II) had a slowly progressive, but adA'anced, 
caseous type of disease, Avith an average degree of tuberculosis of 10 plus. 
Microscopically, the organs showed AAide-spread proliferatiA’-e and caseous 
tuberculosis in all but one animal, AA'hich exhibited caseation in the hepatic 
node only, AAdth fibrous and proliferative tubercles elseAvhere. 

The group IV animals, which Avere treated for forty da^’-s, then allowed to 
live for eighty-eight days without treatment, shoAA’ed a pathological picture 
similar to the vaccinated control group. Thej’’ had wide-spread, sloAvly pro- 
gressive proliferatiA’-e tuberculosis, Avith an average degree of 11 plus. The 
spleens usually contained many large nodular tubercles, the lungs and liA'-ers a 
few scattered fibrous tubercles. Microscopically, these organs contained large, 
discrete, proliferative tuberculous lesions Avith caseation. 

Tlie animals in group III, which were treated continuously for 125 days up 
to the time of autopsy, showed extremely little grossly detectable disease, 
aside from a few small residual caseous nodes Avith fibrous capsules at the site 
of inoculation. The spleens in many of the animals were shrunken and adherent 
to surroimding structures and, microscopical^'-, showed either no lesions at all 
or small areas of caseation surrounded bj"- fibrous AA-alls. One of these areas 
AA'as calcified. The livers grossly revealed no tuberculosis. Microscopically, 
they shoAved increased portal connective tissue and portal l3Tnphocytosi3 only. 
In the lungs, a feAV tinj’-, gray pitted areas could be seen grosslj’- in most of the 
animals. On section, these proved to be small scars, and in addition there AA’crc 
scattered foci of Ijunphocytes. The average degree of tuberculosis AA-as 1 plus. 

‘ For the purpose of record and comparison, the involvement of the spleen, liver, lungs 
and Ijmph nodes was noted and individually assigned values were given proportionate to 
the extent and severity of the tuberculosis. The maximum rating of 4 in any organ was 
used to indicate wide-spread caseous disease diagnosed by gross inspection. The maximum 
■ value of IG for the animal as a whole signified advanced generalized tuberculosis. 
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Chart 3 records the average degree of tuberculosis for each of the five groups 
of animals in the lungs, liver, spleens, and Ijunph nodes, as seen bj' gross 
inspection. 


Chart of .Average D^greg of Tt/bcrct/losia 

1 Vaccinated Treats d '40 0<y5 

? ! I Vfaccinated Controls 

NonVAiecinated Treatment Continued IS? Days 
NonVhcdnated Treatment Discontinued After 40 Days 
SHdBETNorrVtucinated Controls 



Cu.vnT 3 


In figure 1 are reproduced the unrctouched photographs of the organs of a 
typical animal from each of the nonvaccinated groups. 

CLINICAL EVALUATIONS 

At the time treatment vvtxs started (forty-nine daj’s after infection), it was 
obvious that all the nonvaccinated animals were losing weight, most of them 
had enlarged inguinal nodes and 6 had frank ulceration at the site of inoculation. 
The vaccinated animals were still gaining weight and none had inguinal ulcer- 
ation. During the fii-st twenty days of intensive treatment, all 3 guinea pigs 
which had ugly inguinal ulcers showed complete healing of these ulcere, while 
in the untreated normal controls, the 3 ulcere already present liecame worse 
(one animal died) and 2 more pigs developed frank ulceration. 

After the twentieth day of treatment, none of the treated animals developed 
local ulceration. Of the 4 vaccinated controls, all eventually showed inguinal 
ulcere, and of the 12 nonvaccinated controls, 7 developed these ulcere at some 
time during their lives. In all the.'=e untreated animals, the ulcere progressed 
steadily, once they apiiearcd. 

It was noted that in the nonvaccinated gioups the weights decreased gradually 
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in the seven weeks between infection and the beginning of treatment. During 
the first week of treatment (groups. Ill and IV), the weight curve dropped 
precipitously, representing an average loss of 100 g. In order to evaluate the 
cause of this sudden loss of weight, a group of 5 normal young pigs were injected 
subcutaneously with sterile saline on the same schedule as the streptomycin- 
treated pigs- All these animals continued to gain weight during seven days of 
this treatment, vdiich shows that handling and injecting the animals was not 
responsible for the .sudden loss in weight. The vaccinated-treated group also 
lost an average of 95 g. during this first week of treatment, Avhile the vacci- 
nated controls lost only 23 g. and the nom'^accinated controls 35 g. In view 
of these findings, it seems to us that possibly a rapid destruction of many tubercle 
bacilli at the beginning of the intensive streptomycin therapy caused a massive 
tuber culinization of the animal with a consequent loss in Aveight. 

During the second AA^eek of treatment, groups III and IV retained their AA^eights, 
and from then on, gained progressiveljL The nonvaccinated controls neA’-er 
shoAA'ed a real gain in weight. 

The animals in group IV, in AA-hich treatment Avas discontinued after forty 
days, kept pace AAoth group III (treatment continued) for nine AA’’eeks after 
treatment AA^as stopped, but after that time the}’^ began to lose Aveight until 
the}’’ AA’ere killed. 

The average Aveights for the A’accinated groups AA^ere unreliable because of 
the small number of animals in each group, but the}’’ shoAV similar trends to 
to the nonA’^accinated groups. 

All the untreated animals developed palpable inguinal Ij'^mph nodes, AA’hich 
became larger as time Avent on. In the treated pigs, these local nodes, AA^hich 
Avere present in all by the time streptomycin therapy AA'as started, receded in 
size. After 125 days of treatment, 2 animals had no palpable nodes, 4 had 
very small, firm nodes about the size of buckshot, and one had a local tuber- 
culous abscess. Eighty days after treatment AA-as stopped in group IV, all 7 
pigs had small inguinal nodes, firm and A’-arying in size from buckshot to a 
small pea. 

Aside from the first AA’eek, AA^hen they lost AA-eight rapidly and AA^ere some- 
AA’hat listless, the streptomycin-treated pigs appeared to be in good health 
throughout the experiment. 


Fig. 1. Photographs of typical spleens, livers and lungs of guinea pigs. 

Top roAv: Nonvaccinated control. A— Lungs: very many large tubercles. B — ^Liver: 
completely involved in tuberculous process. C — Spleen: very large, hemorrhagic 
and necrotic. 

Middle roAv: Normal, treated for forty days, no treatment for eighty-eight days. D — 
Lungs: scattered small tubercles. E — -Liver: many small tubercles. F— Spleen: 
many large nodular tubercles. 

Bottom roAv: Normal, treated continuously for 125 days. G — ^Lungs: no grosslesions 
visible. H — Liver: no gross lesions visible. I— Spleen: small, fibrous appearance 
Avith a markedly constricted area, no gross tuberculous lesions visible (one-quarter 
has been removed for subinoculation). 
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SKIN SENSITIVITY TESTS WITH OLD TUBERCULIN 

Throughout the experiment, skin tests witli 5 per cent OT were frequent!}’- 
done. 

Chart 4 represents tlie results of tliese tests in graphic form for all the non- 
vaccinated animals. Tor a reaction of 3 plus or over, central necrosis was 
required. One plus or less represented a reaction of not more than 5 by 5 
mm., consisting of eiythema and induration. Reactions were read after forty- 
eight hours. The chart reveals the following significant findings: jUl animals 
were tuberculin-negative before infection ; one month latei-, just before treatment 
was started, all the pigs had positive tests of over 3 plus. The untreated animals 



all remained higlily positive until death. In the group treated for forty days 
only, the skin sensitivity in the second month, or after thirty-four days of strep- 
tomycin therapy, showed a decrease in all animals, in some more than others, 
but in all except one to below 3 plus, and in one to 1 plus. One month after 
treatment was stopped, the skin sensitivity began to show a return to the pre- 
vious high level. 

In the guinea pigs treated continuously for 125 days, the tuberculin reactions 
showed a progressive decrease in intensity from the second month to the end 
of the experiment. (The one animal excepted, whose sensitivity remained at 
3 plus, was found to have a persistent, local tuberculous abscess near the site 
of inoculation.) In only 2 of the 7 animals, or 28.6 per cent in this group, 
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did the skin test become so decreased as to be read as doubtful. Feldman 
c( aJ. (14) reported that 39 per cent of their guinea pigs, which had been treated 
for 166 days with streptomycin, did not react to tuberculin. Smith and Mc- 
Closkj'' (16) reported that all pigs treated for seventj’^-six to ninety-two days 
with streptomycin (but given only 6,000 units once a day) remained positive 
to PPD. 

Chart 5 records the degree of skin sensitmty of the animals in the various 
groups tested with 0.5, 1.0, 2.0 and 5 per cent OT near the end of the experiment. 

Chart, of Stsin ScnsHivity to Tutorcoti’n 


UgHHHBNbccinatpct Iroated '40 
P J I Vaccinated Controta 


A PiV/yMy/TI Non Vfl e einatod Treatment Continued IZS Days 

INon-ViccmQtod Treatment Discontinued /Vter 40 Doys 
]Non*Vaccihated Controia 




— t 


9.0 


Concentration of Toberculfti 
Chart 5 




Befero 

Trcatme.it 



5.0 


It demonstrates that a concentration of not less than 2.0 per cent and prefer- 
ably! 5 per cent by volume should be used in skin testing guinea pigs. Loss 
of skin sensitivity may be reported if such precaution is not taken. 

STREPTOMYCIN BLOOD LEVELS 

After receiving 4,000 units of streptomycin every four hours day and night 
for two weeks, blood was withdrawn from the hearts of 3 guinea pigs four hours 
after the last dose of the drug. This represented the minimum streptomj'-cin 
level in the serum during the twenty days of intensive therapy. The results 
obtained were 3.0, 6.0 and 7.5 units per cc. of serum, respectively. According 
to the weights of the animals at that time, the dosage of 4,000 units of strep- 
tomycin represented 5,500 units per kilogram. 




236 


yr. STBENEEN, JE. AND E. WOLINSKY 


After 125 days of streptomycin therapy, blood was withdrawn from 6 of the 
remaining animals at one-hour aud four-hour intervals after the 9 a.m. injection 
of 4,000 units of the drug. animals had received no driig since 5 p.m. 

the previous evening. The one-hour levels were 7.0, 8.0, 8.0, 9.0, 10.0 and 13.0 
units per cc. of serum. The four-hour levels were trace, 1.2, 1.2, 1.5 and 1.8 
units per cc. of serum. One animal died during bleeding, which accounts for 
only five determinations at the four-hour period. ■ 

The higher levels obtained on the earlier titration may be explained by the, 
fact that there was some accumulation of streptomycin in the serum when 
injections were given every four hours, and the animals were smaller at that 
time and therefore received more units per kilogram body weight. 

TABLE 1 


Results of subinoculation of organs of guinea pigs treated with streptomycin 


GUINEA nc 
NOVBEE 

CROUP 

LAST TUBERCULIN 
TEST 

SUBIKOC 

Pis No. 1 

OTATIOK 

Pis No. 2 

1 

Group III treated 125 days 

2 plus 

+ 

+ 

, 2 

Group III treated 125 days 

3 plus 

— 

— 

3 

Group III treated 125 days 

4 plus 

— 

~ 

4 

Group III treated 125 days 

1 plus 

+ 

■f 

5 

Group III treated 125 days 

2 plus 

-1- 


6 

Group III treated 125 days 

2 plus 

•f 

+ 

7 

Group III treated 125 days 

1 plus 

— 

I + 

8 

Group IV treated 40 days 

4 plus 

" -f 

Tf" 

9 

Group IV treated 40 days 

3-4 plus 

+ 

-f- ■ 

10 

Group IV treated 40 days 

4 plus 

-1- 

+ ■ 

11 

Group IV treated 40 days 

4 plus 

+ 

+ ' 

12 

Group IV treated 40 days 

4 plus 

■h 

+ 

: 13 

Group IV treated 40 daj's 

4 plus 

-b 


14 

Group IV treated 40 days 

3-4 plus 

+ 

4* 




SUBINOCUIi.ATION 

When the surviving animals were killed, attempts were made to determine 
the presence or absence of \’iablo tubercle bacilli by culturing and subinocula- 
tion into guinea pigs portions of various organs. From group III animals 
(treated 125 days) and group IV animals (treated forty days), good-sized por- 
tions of the spleen, liver, lungs and lymph nodes, alwaj’s including all suspicious 
areas of tuberculosis in these organs, were ground to a pasty mass in a sterile 
mortar with the least possible amount of physiological saline. The material 
was di\nded in two, one-half was injected directly into the groins of 2 normal 
guinea pigs, and the other half Avas treated with 4 per cent sodium hj’droxidc 
and carried through the regular routine concentration procedure. The resultant 
sediment was seeded on solid cgg-yolk-potato-flour media. (Media recently 
recommended by the Committee on EA'aluation of Laboratoiy Procedures of 
the American Trudeau Society.) 

Tire results of subinoculation into guinea pigs arc recorded in table 1. 
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It will be noted from table 1 that 5 out of 7 guinea pigs treated Avith strep- 
tomycin continousl}’^ for 125 days still harbored viable tubercle bacilli, while 
the organs from all the animals treated for only^orty days produced subinocu- 
lation tuberculosis. It will be observed also tlfat the severity of the skin re- 
action, even though the animals were injected vdth -vurulent tubercle bacilli, 
did not necessarily parallel the amount of subinoculation tuberculosis. It is 
interesting to note that animal number 3 had a small caseous abscess at site of 
inoculation in the inguinal region; This was removed, just prior to killing the 
animal, for culture of tubercle bacilli for sensitivity studies. The high degree 
of skin allerg}’- in this animal could liave been attributed to this focus of infec- 
tion, and with the removal of the abscess the source of the remaining tubercle 
bacilli was eliminated. 


DISCUSSION 

The results reported in tliis paper confirm the observations of Feldman 
el al. that, when streptomycin is administered intramuscularly or subcutane- 
ously to guinea pigs that have an advanced progressive tuberculosis produced 
by Hs? Rv micoorganisms, it not only retards, but brings about a marked heal- 
ing of the disease process. This healing is more marked than has hitherto 
been seen in this laboratory when other drugs Avere employed in an attempt 
to retard a progressive tuberculosis. At this point, several observations are 
worthy of emphasis: 

1: As demonstrated previously in this paper, skin allergy was suppressed or altered in 
most of the treated animals; in other words, the reaction was minimal or almost nonspecific 
in 4 out of 7 animals when they were skin tested with 5 per cent OT after streptomycin 
treatment. 

2: Tissues from these animals with an almost negative tuberculin reaction produced sub- 
inoculation tuberculosis. 

S; Tissues from some animals that demonstrated a moderate degree of shin sensiti-vity, 
failed to produce subinoculation tuberculosis in guinea pigs. We believe that the reason 
for the failure to produce subinoculation disease with tissues from one animal (number 3) 
was probab^ due to the fact that we had removed a small subcutaneous tuberculous 
abscess from the site of inoculation one week prior to terminating the e.xperiment. We 
removed this small, well-walled-off lesion in order to use it for culture. Unfortunately, 
we did not skin test this animal after removal of the lesion to determine whether or not 
its skin allergy was altered. The other animal (number 2) probably had a lesion some- 
where in a tissue not removed for subinoculation and overlooked at autopsy. 

4: At autopsy, animals treated for forty days only, showed grossly and microscopically a 
chronic type of disease quite similar to the vaccinated animals. 


This type of chronicity can be observed in any group of animals that has 
been vaccinated with living attenuated tubercle bacilli prior to infection. 
Whether or not the animals that Avere treated 125 days would have developed 
a progressive disease after the drug Avas interrupted is still unansAA’-ered by this 
experiment. The authors feel quite certain that these animals would have 
developed a progressive disease as long as they harbored viable virulent tubercle 
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bacilli. Whether the progression of the disease wall be the same in the animal 
that has become relatively desensitized as contrasted with the still fairly allergic 
animal, will be reported in a subsequent study. 

The H37 Rv tubercle bacilli ‘did nol develop streptomycin resistance during 
the forty or the 125 days of therapy of any of the animals. This w^ill be reported 
in greater detail in another paper. This may explain why there is such a rapid 
and marked resolution of the disease in guinea pigs; as contrasted with humans 
in wiiom the tubercle bacillus develops an increased resistance to the drug 
rather rapidly. 

SUSIAIAET 

H37 Rv microorganisms, 0.021 mg. dry w'eight, were injected subcutaneously 
into 34 guinea pigs; 8 previously vaccinated with H37 Ro and 26 normal animals. 
Fort3'’-nine days later, when the disease was w'ell established, streptomycin 
treatment w^as started on 14 nonvaccinated and 4 vaccinated animals. Each 
treated pig was given 24,000 units (micrograms) per day subcutaneously, in 
doses of 4,000 units every four houre, for tw'enty da}^. The dosage w^as then 
reduced to 16,000 units per da3'^, given as 4,000 units ever3’’ four hours from 
9 a.m. to 9 p.m. After forty days of treatment, half of the nonvaccinated- 
treated animals and all 4 vaccinated animals were taken off treatment and 
allow'ed to live for another eighty-eight days. At the end of this period, 175 
days after infection, and 125 days after treatment was started, the experi- 
ment was terminated b3’’ sacrificing all surviving animals. 

All the nonvaccinated controls died of tuberculosis within sixty-nine to 140 
days. None of the treated pigs, and none of the vaccinated controls, died 
during the 175 days of the experiment. The animals treated continuously 
for 125 days showed very little tuberculous disease at autopsy. Virulent tubercle 
bacilli were recovered from 5 of these 7 pigs b3'' subinoculation. The animals 
treated for forty days only, demonstrated a slowly progressive, chronic t3T)e 
of tuberculosis at autopsy, similar to that of the vaccinated controls, and 
virulent tubercle baciUi w'ere recovered from all 7 by subinoculation and sub- 
culture. 


CONCLUSIONS 

1. Streptomycin is an agent which has a definitely beneficial and curative 
effect on a well-established, advanced tuberculosis in guinea pigs. 

2. Animals treated writh streptomycin for forty days still harbor virulent 
bacilli, and develop a slowdy progressive, chronic t3Tpe of tuberculosis when 
treatment is stopped. 

3. Of 7 animals treated continuously for 125 da3^s, 5 still harbored virulent 
tubercle bacilli as demonstrated by subinoculation; one had a persistent local 
tuberculous abscess as the only demonstrable tuberculous focus. 

4. The vaccinated pigs treated for forty days only, had less disease when 
killed eighty-eight days later than the nonvaccinated animals treated the 
same length of time. 
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6. Local skin ulccmtion nt. (he site of inoculation healed rapidly with strep- 
tomycin treatment. 

G. Skin scnsiti\ity to 5 per cent OT decreased consistently during strep- 
tomycin treatment, and after 125 daj's of treatment 2 of the 7 animals had 
reactions of only 5 by 5 mm. erjdhcraa. 

7. Streptomycin in doses as high as 24,000 units a day iras apparently well 
tolerated by the guinea pigs. 


CONCLUSIONES 

La Estreptomicina cn la Tnbcrailosis Experimental: I. Efcclo sobre vna InfecctSn 
Tuberculosa Evolutiva bicn Eslablccida cn cl Colayo 

1. La estreptomicina cs un elemento que ejcrce un efecto decididamente 
beneficioso 3^ curativo sobre la tuberculosis avanzada bien establecida en los 
cobayos. 

2. Los animalcs tratados con estreptomicina durante 40 dias todavia al- 
bergaban bacilos ^^rulcntos, y dcsarrollaron una forma crdnica y lentamente 
evolutiim de la tuberculosis al suspenderse el tratamiento. 

3. De 7 animales tratados continusimentc por espacio de 125 dias, 5 todavia 
albergaban bacilos tubcrculosos vinilcntos, segdn se demostrd por medio de la 
subinoculacidn; uno mostraba un absceso tuberculoso local persistente como 
linico foco tuberculoso observable. 

4. Los cobayos vacunados tratados solamcnte durante 40 dias mostraron 
mcnos enfermedad al matarlos 88 dias despuds que los no vacunados tratados 
durante el mismo periodo de tiempo. 

5. La ulceracidn cutdnea local en el sitio de la inoculacidn sand rapidamente 
con la estreptomicinoterapia. 

6. La sensibilidad cutdnea a la TA al 5 por ciento disminuyd constantemente 
durante el tratamiento con estreptomicina, y al cabo de 125 dias de tratamiento 
en 2 de los 7 animales la reaccidn consistia unicamente en eritema de 5 por 5 mm. 

7. La estreptomicina, a dosis hasta de 24,000 unidades diarias, fud aparente- 
mente bien tolerada por los cobayos. 
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THE REDUCTION OF POTASSIUM TELLURITE BY 
MYCOBACTERIUM TUBERCULOSIS* 

L. SULA 

W'c linvc Ptil! little kiiowledpc of the biochcmiwl characteristics and the 
mptalndlsm of MpcolKidcriutn Uihcrcuhsh. Most pathogenic microbes require 
sjKM'ial media for primary isolation from infected material and for growth in 
pure cultun'S. Tlie tubercle bacillus, however, prows in pure cultures on simple 
synthetic mcnlia, s\ich ns l^)np’s, Sauton's, Ix)ckcmnnn’s and others, and docs 
not n>quirc any \-itnmins, provided that a large enough inoculum is transplanted 
to the surface of the synthetic medium. There is no need to add the known 
hnctcrfal vitamins, ,>''uch as panthoten, pimclic, p-amino-bcnzoic acid, biotin, 
etc. to the s>nithctic culture medium. So far, wo liavc no inform.ation about the 
ferment s^rstem enabling the tulwrclc bacillus to build up complex proteins, 
lipids, high molecular fatty acids, na\*ins, etc. from simple and chcmicixllj- exactly 
defimMi substanee.s in synthetic media. Compared with the gre.at S 5 ’nthctizing 
ability of the tubercle bacillus, its hydrolytic abilitic.s seem insignificant: it does 
not fennent .supir, it doe.s not form indol, HsS, nor docs it liquef}' gelatin or dis- 
solve hemoglobin. Its growth in pure cultures docs not require proteins or the 
products of its brr.ak-down ; a sufficient oxygen sui)ply, glycerin, nsparaginand a 
few simple anorganic s.alts arc able to cover its nutritive and metabolic require- 
ments. Tlicrcfore, any reaction enabling us to gain deeper insight into the 
complicates! metabolic processes of tubercle bacilli, especially those concerned 
with the requirements of growth, dc.«crvcs particular attention. 

Tlic present paper deals with a reaction which was dc.scribcd in 1905 by Gosio 
(2) and in 1915 investigated in regard to lulx;rclc bacilli by Corpor (1). The 
capacity of reducing potassium tellurite to metallic tellurite is called by Corper 
the tellurite test . Tlic mechanism involved is the reduction of aqueous solutions 
of pokissium tellurite to tellurium, similar to the reaction of the Corynchaclcrium 
diphtcriac on Qauberg’s medium. 


ItEXnODS 

For isolating tubercle bacilli from infected ti-ssucs, sputa, etc. a liquid ascites 
medium (Sula (G) 1940) was used. Its formula is as follows: 


Dibasic sodium phosphate 12HiO 2.5 g. 

Monobasic potassium phosphate 1.5 g. 

Magnesium sulphate -b 7ITsO 0.5 g. 

Sodium citrate (neutral) - 1.5 g. 

Ferric ammonium citr.atc 0.05 g. 

Asparagin 8.0 g. 

Glycerin 20 cc. 

Water q.B.ad 1,000 cc. 

Malachite green — 0.2 per cent aqueous solution 1.0 cc. 


* From the Laboratory for Tuberculosis, State Institute of Public Health, Korunni 158, 
Prague XII, Czechoslovakia. 
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This solution is autoclaved at 120°C. for twenty minutes and then cooled; 
100 cc. of human ascites, sterilized by filtering through a Seitz filter, is added; 
6 oc. of the medium is poured into’ sterile tubes and the level of the fluid is 
marked on the wall of the tubes. The tubes are closed with cotton plugs. 

The test tubes vdth 5 cc. of ascites medium were inoculated with laryngeal 
swabs from patients examined for tuberculosis at the State Institute. The 
tubes were incubated at 37.5°C. for three weeks. After this time the tubes 
showing positive results were divided in three parts. One part was submitted 
to the tellurite reaction immediatelly, another part was left in the incubator for 
six weeks and the last part for five months. Generally, ascites fluid medium 
is used in our laboratory for isolation of tubercle bacilli. Comparison vith the 
Lowenstein-Jensen medium showed that ascites medium is equally sensitive 
and especially suitable for isolating tubercle bacilli from laryngeal swabs. Not 
less than 30,000 cultures have been prepared in the last two years from patients 
whose smears were microscopically negative. In 15 to 20 per cent the culture 
was foimd to be positive. 

This ascitic fluid medium is not suitable for the surface growth of tubercle 
bacilli because of its low concentration of necessary chemicals. Ascitic fluid 
seems to act as an inhibitory factor in siu-face cultures. We used, therefore, 
in the follomng experiments on the influence of potassium tellurite on the sur- 
face grovi;h of tubercle bacilli, Lockemann’s nonprotein synthetic medium which 
has the following composition : 


Monobasic sodium phosphate 4- 12H20 3.0 g. 

Monobasic potassium phosphate 4.0 g. 

Magnesium sulphate 7H;0 2.5 g. 

Sodium citrate (neutral) 2.5 g. 

Ferric ammonium sulphate 0.01 g. 

Asparagin 5.0 g. 

Glycerin 25.0 cc. 

Water q.s.ad 1,000 cc. 


This solution is autoclaved at 120°C. for twenty minutes and poured in 
Erlenmeyer flasks, 125 cc. in each. The pH of the medium is 5.6, and it is not 
necessary to adjust it to 7.0. 

As a laboratory strain of tubercle bacillus we have used E5, typus hwnanus 
from the State Institute in Gopenhagen.® 

For the reaction, 0.1 per cent aqueous solution of potassium tellurite (Cole- 
man and Abel c.o.) was used. 

Tn order to have the same concentration of potassiurn tellurite in all tubes 
with colonies of tubercle bacilli, distilled water is added to restore the amount of 
fluid lost during evaporation in the incubator; then, 1 cc. of 0.1 per cent of the 
reagent is added and the tubes are placed again in the incubator. The result of 
the reaction is recorded for the first time forty-eight hours and for the second 

* For this strain we are indebted to Prof. K. A. Jensen from the Statens Serum Institut 
in Copenhagen. 
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time seventy-two hours after the addition of the reagent. A positive tellurite 
reaction, that is, the reduction of the colorless aqueous solution of potassium 
tellurite to tellurium, is showm by the broum-black discoloring of the colonies or 
of the growth membrane, corresponding to the concentration of potassium tel- 
lurite used for the reaction. A negative tellurite test is recorded when, after 
addition of the reagent, no color change occurs in the colonics or in the grouiih 
membrane. 


TABLE 1 


Rdalion of IcUuritc test lo age of cttUtires 


KXTMBtl! or 
CCLTCSt 

Acr or ccx-TTiLC 

RESOtT or TnE TEIiURITE TEST ArrEE 

<S hours 

72 hours 

Centre of the 
colonics 

Pefiphef>’ of the 
colonics 

Centre of the 
colonics 

Peripher>» of the 
colonies 

44-105/45 

3 weeks 

4-4* 

+++ 

++ 

+++ 

3226/45 

3 weeks 

++-}- 

+++ 

+++ 

+++ 

3157/45 

3 weeks 

++ 

+++ 

++ 

+++ 


3 weeks 

+++ 

4 — 1-+ 

+++ 

4--l*+ 

3027/45 

3 weeks 

+++ 

+++ 

+++ 

+4-+ 

2313/45 

G weeks , 


++ 


4*4* 

2S72/45 

G weeks 

4- 

■ 1 ■ *1 m 

4- 

4-4-4* 

2SS2/45 

G weeks 

+ 

4-4- 

+ 

4-4-4- 

2SS7/45 

G weeks 

- 

+ 

— 

4- 

2935/45 

C weeks 

— 


— 


9563/44 

5 months 

— 

— 



9737/44 

5 months 

- 

- 

— 

— 

9755/44 

5 months 

— 

- 

- 

- 

9S2S/44 

5 months 

— 

- 

- 

— 

10303/44 

5 months 

— 


— 

— 


+++ ■=• black discoloration of the colonics. 

-j— }- 13 brown discoloration of the colonics. 

-f •= light brown discoloration of the colonics. 
— = no change in color. 


EXPERIMENTAL OBSERVATIONS 

In a series of experiments the relation between the age of the cultures and the 
tellurite test was studied. Table 1 gives the results of these experiments. 

Table 1 shotvs that the same colony reduces differently the potassium tellurite; 
the marginal parts of the colony reduce potassium tellurite intensively, while the 
centre shows a negative tellurite test. After five months’ storage in the in- 
cubator at 37.5°C. the cultures lost their ability to reduce potassium tellurite. 

A series of experiments was carried out with bacilli killed by heat, ultrainolet 
rays, chemical disinfectants. All these experiments showed that dead tubercle 
bacilli always yield a negative tellurite test. 

In another series of experiments the effect was tested that potassium tellurite 
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has on the surface and depth growth of the human strain E5 in Lockemann’s 
synthetic medium to which different amount-s of tellurite were added. The 
results are presented in tables 2 and 3. 

TABLE 2 


Effect of IcllurUe on surface growth of the human strain E5 in Lockemann’s synthetic 

medium 


AOE or CULTUEE 
tN TSXEKS 

CONTROL 

CONCENTRATION OT rOTASSHJU TELLURITE 

1:S,000 

1:10,000 

1:25,000 

1:100,000 

1 

2 

+ 

- 

- 

- 

-f 

4 

+++ 

— 

— 

-f 

-b-h-F 

6 

-b-l— f--|- 


— 

+ + 

++++ 


— = no growth; +, ++ = thin surface growth; +++ = surface growth not quite 
covering the surface of the liquid; ++++ =» profuse surface growth completely covering 
the surface. 


TABLE 3 • 


The depth growth in Lockemann’s medium, inoculated toith 0.01 mg. of strain E5 

{moist weight) 


ACE 0? CtTLTURE 
IN WEEKS 

CONTROL 

CONCENTRATION 01 ^TASStVU TELLURITE 

1:5,000 

1:10,000 

1:25,000 

1:100,000 

' 1 





— 

2 

+ 

— 

— 

— 

— 

4 

+ 

— 

— 

— 

, - 

6 

+4* 

i 

“ 

— 

— 


— = no growth; 4-, ++ = growth. 


DISCUSSION 

From these experiments it appears that the results of the tellurite test change 
with the vitality and the age of the colonies, groira in the depth of ascites fluid 
medium. Freshly isolated primary cultures, colonies of tubercle bacilli not 
older than three weeks, react on the whole in accordance wath the concentration 
of potassium tellurite, which is reduced equally in aU parts of the colony (figure 
2). Colonies older than one month show complete reduction of potassium 
tellurite in some parts, while others are unable to reduce it. There are, there- 
fore, in the same colony two kinds of tubercle bacilli, one showing reduction, as 
shown by the black discoloring of a part of a colony, the other showing no re- 
duction (no change of color) (figures 3 to 6). Usually the centre of the colony, 
that is, the oldest part, shoira no reduction, while the marginal parts reduce 
potassium tellurite intensively. This behavior does not change a week after 
adding potassium tellurite to the medium nor after the use of a concentmtion 
ten times stronger. It was showm that dead tubercle bacilli never reduce 
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tellurite. Retovskj' (5), in 1941, made similar observations on the reduction of 
TeOi and TeOe by com grains and found that old or badlj’- sprouting gi-ains re- 
duce TeO^ in some parts only. He points out that there are certain relations 
between the positive tellurite reaction and the ability of the grain to grow. 
According to this author the teUurite reaction is a veiy important- test for ob- 
seindng aging and d 5 dng of plant embryos. The same observation was made by 
Lakon. It may be e.\pected that the tellurite test should differentiate precisel}’^ 
between dead and lifting microbes vutliin a given colony. However, further 
experiments showed that evidence for such a contention is still incomplete. 
We have attempted to separate the parts of the colony gmng a positive tellurite 
reaction from those giving a negative one and inoculated them separately into 



Fig. 1. The surface growth of ill. txthcrcidosis, lijpus hxitnanus, on synthetic Lockenmnn 
medium to which potassium tellurite in a concentration of 1:10,000 has been added. The 
middle flask serves as a control and contains the original medium. The growth on the 
tellurite medium is markedly impaired. The age of the culture is one month. (The mem- 
branes were originally on the surface of both media but moved to the ground during the 
transport to the camera.) 

fluid and egg media. We have also tried to determine their virulence in guinea 
pigs. However, little difference in growth or wulence was found. This may 
be due to the difficulty of isolating completely the two parts of the colony. 
We still do not know wh 3 ’- different parts of a colony of tubercle bacilli behave 
differentl 3 ^ It appears that the tellurite test serves as an index for the ydtality 
of indi^^dual bacilli. Thus the most active bacilli, found at the periphery, give 
a positive test, vdiile those in the central portions of the colony, being the oldest 
baciUi, give a negative teUurite reaction. It is possible, therefore, to use the 
teUurite test as an index for testing different plysical and chemical factors in the 
Htality of tubercle baciUi. The groniih membrane on Lockemann’s medium, 
three weeks old, was exposed to dn-ect sunlight for two houm. A part of the 
colon 3 ’- was covered with a filter absorbing the ultraviolet radiation. The 
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tellurite test was positive only in the part covered vdth the filter. Further ex- 
periments were undertaken with different preparations of sulfonamides (Cibazol, 
suffathiazole, albucid and prontosil). All these substances were not able to 
produce a negative tellurite test, even at a concentration of 25 per cent after 
forty-eight hours. This observation is in accordance vdth clinical findings. 

The black color of the colony due to the reduced potassium tellurite is marked 
both in fluid and on egg medium. We have, therefore, attempted to produce 
an elective fluid medium vdth the potassium tellurite for primarj’’ isolation of 
tubercle bacilli. However, tubercle bacilli are very sensitive to potassium 
tellurite, and no depth grovdh occui-s even in concentration of 1 : 100,000. But 
the surface growth is less impaired and in Lockemann’s medium to which 
potassium tellurite is added groivth is achieved even at a concentration of 
1:10,000 (figure i). 

No explanation of the biochemical process which causes the reduction of 
potassium tellurite and of the entire redox system responsible for the reduction 
is so far available. Some observations suggest that the presence of SH groups 
is important for the reduction of potassium tellurite. This is indicated by the 
observation that the impairing effect of potassium tellurite is less obrtous on the 
surface growth, which can be saturated uith oxygen, than in depth groirth, where 
the concentration of o.xygen is low. In the depth gro\rth the impairing effect 
of potassium tellurite is more marked probably because the SH groups as H 
acceptors are blocked by tellurite. 

SUMMARY 

The reduction of aqueous solution of potassium tellurite to tellurium by 
jlf. tuberculosis, slioum by a black discoloration of its growth membrane or 
colonies, is described. This reaction is called the tellurite test. Fresh colonies 
of tubercle bacilli reduce potassium tellurite completeljq old colonies show areas 
vdthout tellurite reduction, especially in the centre of the colonics. A positive 
tellurite test indicates apparently the presence of living tubercle bacilli. A 
positive test obtained vdth a substance tested for tuberculocidal action gives 
clear proof of its ineffectiveness and no further tests are necessary to ascertain its 
bactericidal power. In primary depth culture in ascitic medium, potassium 
tellurite has strong inliibitory effect and abolishes grmvth even at a concen- 
tration of 1:100,000. On surface cultures in Lockemann’s s>Tithctic medium, 
tubercle bacilli grow at a concentration of 1 : 10,000, the growth membrane being 
completely black. 


SUMARIO 

La Rcduccion del Tclurito Potdsico por cl Mycobacterium Trihcrculosis 

Describese la reduccidn de la solucidn acuosa de telurito potdsico a tclurio 
por cl M. tiibcrcidosis, traducida por una pigmcntacidn negra de su membrana o 
colonias en desarrollo. Las colonitis nuevas de bacilos tuberculoses rcduccn el 
telm-ito potdsico completamentc, las \icjas revelan zonas de rcaccidn negnliva 
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para tclurito, sobrc todo cn el ccntro dc las colonias y en las zonas en cuya 
pcriferia es posiliva la rcaccidn para Iclurito, La obscrvacidn de que los bacilos 
tubcrculosos muerlos dan una rcaccidn ncgativa para tclurito pucdc ser utilizada 
como l<5cnica para cstudiar el cfeclo dc los agcntcs fisicos y quimicos sobre la 
vitalidad do los bacilos tubcrculosos, pudiendo avcriguarse cl rcsultado nl cabo 
de 21 a 48 boms, cn tanto que otras t<5cnicas exigcn por lo menos 10 dias. 

A ckno'xlcdgmcnts 

Thanks arc due to Dr. Jirovcc, Zoologtc.al Institute of the Charles University of Prague, 
and A. Winter, State Institute of Public Health, for help with the photographical work. 
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Ansi'nslesl Oliicn'istlons 
DAVID M. PVAIX 


iv.urtiTous :uuit 0:1150.!'.! i-tudif'-'; »i;i Uio }s;itlio"onc.->i.s of lioinatogouous 
tuV-ofOuicvin in t5i(' r.dnU, ilsi-rv’ still n'ninin many controvcrsinl questions. 
Anionj: {lu'.‘--c‘ tmiy In' listoil tta* of the most frequent silo from 

whirii hcmatopoiious difscininntion ooonrs nm! the question of so-cnllcd isolnlcd, 
non-tnilinr.' henirilopmons udH'rcn!«s-i,*'v of tlio This study is :in ntlorapt 

to adil fnrthr-r infornintion to tlic above rmd relaSed problems. 


jstrvMoti.s .\Nn cnnv.nx.K 

sir. h'.inh'.d r.;:.' *hrt^‘ I'iia'i'-atiw I'l'-'nip-ies on ndiilts tiyin.!; froni tnherculo.'-ris wen: 
f-.r.r.'yr'';!, F.'>;rie of •l;'ve r.':\'r.'pqfr> 'ato- [v'Tforin'-d in n jvsit jiie infoiner under tlic .ciipcr- 
vi'ici" icf }-; V(<r.'i! Houwrt. t>*OT two-tlurd-. of them wetr jK’rforrned by llu; 

.nntV.-'r binoj-lf, and tin* In toh>,de.i! from (lie remnininy tliird was also reviewed 

Isy the re.i’hfir. Xe*.Tr5h<'lef -i, the n-mlt.s obtained v.-(Te conijinn'd with (lm«-e from n 
.‘dmilnr ftrwnp of rreov. pifit nrro m' lindomiy stndirx! by Medlar (1), mid wliich the nulhor 
!i;id nb'^i oVt-enT-i. Te.ejv w.-ro sli;;!)! litfff.-irnee.s l>c!wv<':i the two croups of c,a«c.s but 
these differvr.w' wero qu.'iistilative rather than tpi.nlitntivc ami in no way nltcrcrl tlic ba^c 
coneliiMi.::" of thb repert. Sfvrifie referoiice will Iwi made to tbc'C obserwtions. 

The crite na for cor-siderinc a r.v e a<- one of hematogenous pulmonary tul>erculosi.s were 
b.'vrd on the aereptod c.'os-'' end histological .'•'tandartls. It was iieccssarj’ for the lesions 
to l*r unjfortii in .«ire and ajipc.arrincc, to Iv: usirelated in tV.cir dbtribution to the general 
p.attf rn of the brnnehird trt-e, to Iv: evenly distributed in Imth lungs and to bo, not infre- 
qutrisly, in rIo:e proximity to the f mailer bnmrhe.s of the pulmonary arterial .'w’stem. In 
the t< rn'iir;a! .‘■t.ace of it is wry often dinicull to decide whcllicr flu: aa.ro is one of 
hc:n.ato;,e''i;fi;;,<i lul.'r-rculo'j.s of the Jungs or not. Sucli e.asas may liavc been originally 
licnuato-^ncas in oiigin iu the lungs but .•'ooncr or later a benuitogcnous tulx;rclo may 
ulcerrde into the broncliiril tree and conx-ert the prore.« into one of mixed dis.'emination, 
Tiii.s is pnrticul.arly tn:e of the suhar.itc and chronic casc.«. teorne of the casaswith pul- 
monary eavitic? with or v.ithoul larynge.al tuberculosis bad a fine bronchogenic dissemina- 
tion .aiid it wa": ditlicult to di.stinguisb tha'-'C from ciwes willi hcniatogcnou.s dis.«cmination. 
Such exampk^? wero not include<l in the honn»togcnou.s group. Only c.ascs over the age of 
15 were includcil. 


DlSSnxU.VATIN’G SOURCES IK IlEMATOGEKOUS TURERCULOSIS 

The question, that for man}* years 1ms precipitated a lively controversy, is 
the one concerned with the sites and pathways whereby generalized tuberculosis 
dcx’clops. Painstaking studies h.ave been performed in the past in attempts to 
solve this question. Yet it is interesting to nolo that equally competent ob- 
servers have arrived at entirely different conclusions. Buhl (2) and Ponfick (3) 

* From the Laboratories of Pathology and the Chest Division, (Columbia University, 
College of Physiciaas and Surgeons), Pcllcvue Hospital, Now York, Now York. 
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were representatives of the very large group that favored the lympho-hema- 
togenous route, that is, spread from a caseous lymph node through the lymphatics 
into the thoracic duct and then into the general circulation, Weigert (4) and 
Pagel (5) were among the exponents of the view that the most common source 
for a generalised spread was from a caseous lymph node emptying directly into 
a venous chamicl. Weigert demonstrated tubercles in venous channels 
(Weigert 's tubercle), originating from the tuberculous process in Ijunph nodes 
in over 50 per cent of the cases studied. Loeschke (6) and Wild (7) placed great 
emphasis on the possibility of hematogenous dissemination arising from such 
ex-trapulmonary foci as caseous lesions in the prostate, kidney and skeletal 
system. For some reason most investigators ha^'e constantly avoided impli- 
cating the caseous lesion \rithin the lung parench 3 Tna as being a direct sourcefor 
a generalized hematogenous dissemination. The gcnerallj’- accepted opinion 
on tills subject can best be illustrated b 3 '^ a quotation from Pinner’s (S) excellent 
monograph on Pubnonanj Tuhcrcxdosis in (he AdtiU. This is from the section 
on hematogenous tuberculosis. “In many but not in all cases, the disseminating 
source can be identified on postmortem examination. The more common 
sources are; caseated l 3 Tnph nodes of the primar 3 ’’ complex (pulmonar 3 ’’ and 
intestinal) ; a rupture taking place into a vein or less commonly into the thoracic 
duct; secondary caseated l 3 TOph nodes; caseous foci in the lcidne 3 ’‘, adrenal and 
prostate (particularly in older men), or in bones.” Note the failure to include 
caseous foci in the lungs as a disseminating source for hematogenous tuber- 
culosis, However, Pinner does note that “Weigert, in his classical paper on 
miliary tuberculosis, indicted caseous tubercles in the walls of pulmonary veins, 
foci that can frequently be demonstrated.” 

A contributing factor in the development of this concept has been the miscon- 
ception held by some that generalized disseminated tuberculosis does not occur 
in the presence of chronic active pulmonar 3 ’^ tuberculosis. Tliis ^dew' was 
maintained by such prominent authorities as Schminke (9),' Weigert (4) and 
Pagel (5). In the series reported here, however, over one-half of the cases of 
generalized tuberculosis were found in association vdth chronic tuberculous 
cavities in the lungs (table 1). Similar observations have been reported by 
both Orth (10) and Auerbach (11). 

Study of the cases in tliis report supports the view that the caseous focus in 
the lung is not an unimportant disseminating source for hematogenous tuber- 
culosis. In the adult the most frequent site for caseation necrosis is in the lung 
rather than in the l 3 Tnph node. Careful examination of these caseous areas 
frequently discloses tuberculous phlebitis or less frequently caseous involvement 
of patent arterioles. It is not clear, therefore, why the caseous lesion in the 
lung should not be included as a potential disseminating source. In this series 
are included many cases that were carefully e.xamined for the source of the hema- 
togenous dissemination. In some of these, tfareful examination of all the l 3 'mph 
nodes and extrapulmonary sites failed to reveal any caseous foci that could be 
interpreted as being the disseminating site. On the other hand, caseous areas 
were found in the pulmonary parenchyma that involved and extended into 
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patent vascular channels, venous or arterial (see figures 1 and 2). An illus- 
trative case of the embolic spread of caseous material directly from the pulmonary 
parenchjmia was reported b}'- Medlar (12). In his case there was an embolus 
of caseous material in a coronar 3 '- artery. This had originated from tuberculous 
involvement of a pulmonar 3 ’- vein directl 3 ’- within the pulmonar 3 ’- parench 3 Tna. 

The greatest possible variation in the degree and t 3 '-pe of l 3 Tnph node involve- 
ment has also been found in this series of cases. Of the 100 cases with hemato- 
genous pulmonaiy tuberculosis, 51 had caiities and 19 of these had caseous hilar 
l 3 miph nodes; 39 had caseous bunph nodes without an 3 ’' significant chronic or 
active lesion in the lungs; in 10 cases the on] 3 ’' clmom'c caseous foci were in extra- 
pulmonaiy sites. 


TABLE 1 


Incidence of pitliywnarij cavities, caseous lymph nodes and cxlrapulmonary caseous foei in 
100 cases of hematogenous pulmonary tuberculosis 


AGE 

CAVITY 

CASEOUS EYMPH NODES 

EXTRAPUIAIONAEY EOa 

White 

Negro 

White 

Negro 

White 

Negro 

Under 20 

— 

— 

4 

3 

— 



20-29 

5 

5 

— 

5 

1 

— 

30-39 

5 

7 

— 

6 

3 

1 


G 

0 

5 

0 

1 

— 


4 

4 

3 

1 

1 

— 


S 

2 

6 

1. 

3 

— 

Total 

2S 

23 

IS 

21 

9 

1 


*t(51) 

(39) 

(10) 


* 19 of these cases also had caseous hilar Ij-niph nodes. 

t These are minimal figures as far as the Ij-mph nodes are concerned since more careful 
examination would probably have revealed a few more with caseation necrosis. 


As indicated previous^'', this series was compared with the one in which 
hledlar (1) meticulous^ studied 100 cases d 3 ing from tuberculosis. In 100 
cases he found 17 had pulmonaiy miliar 3 >' tuberculosis as part of a generalized 
dissemination. Eleven of these had caseous h^mph nodes, 3 had completel 3 ^ 
calcified foci in the brniph nodes and 2 had no gross lesions in the b'mph nodes. 
It is obtious, therefore, that in at least 5 of the 17 cases the generalized dis- 
semination could not have originated in the bmiph nodes. The fact that caseous 
involvement of the bmiph nodes was present in 11 cases does not necessaril 3 ^ 
mean that these were in eveiy instance the disseminating source, since, in some, 
caseous lesions were present also in the lungs. Thus, in 30 per cent of the cases 
described b 3 ' iNIedlar and in approximate^^ 40 per cent of the cases in this report, 
caseous b^mph nodes were not found in association with hematogenous pulmonar 3 ’’ 
tuberculosis. This finding is in disagreement with Auerbach’s (11) statement 
that, “unlike the Weigert tubercle, vascular perforation or a thoracic duct focus, 
the caseous hmipli node is alwa 3 ’-s present when there is miliar 3 ^ dissemination.” 
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Some specific examples are listed in order to illustrate the fact that every 
conceivable combination of tuberculous lesions might be present in association 
with generalized tuberculosis. Thus there ivas a case in which a caseous lymph 
node ulcerated directly into the left lower lobe branch of the pulmonary artery; a 
case in which a caseous lymph node ulcerated into the thoracic duct; others 
in which active caseous foci in the pulmonary parenchyma involved the vein in 
one instance and an arteiy in another instance; one in which there were no chronic 
lesions in the lungs or Ijrmph nodes but in which there were chronic active 
caseous foci in the prostate that involved veins and arteries; one with a mass of 
caseous lymph nodes invohdng arterioles in the region of the cisterna chyli; 
and a case where there were tubercles in the thoracic duct associated mth 
caseous hilar l3mph nodes, probablj’' indicating that the dissemination originated 
from the caseous hUar l3Tnph node, rvith spread through the lymph vessels into 
the thoracic duct and thence into the general circulation. There were other 
combinations as well. These examples, however, serve to indicate that almost 
any conceivable combination of lesions and almost any type of dissemination may 
occur. The exact frequency of each tj’-pe of dissemination Avas difficult to de- 
termine because often it was impossible definitedly to identif}’’ the disseminating 
source. HoweA'^er, the impression was that the caseous lesions in the lungs AA^ere 
a definite and not infrequent source for the dissemination of hematogenous 
tuberculosis and that the caseous foci in the lymph nodes have been over- 
emphasized as the all-important disseminating source. 

With regard to tuberculous prostatitis as a disseminating focus, age did not 
seem to be as important a factor as some obserA’^ers belieA’-ed (Pinner (8)). In 
the 8 cases in AA^hich it AA’-as thought that the caseous areas in the prostate AA^ere 
the disseminating sources, eA'^ery age group from 15 on AA'as represented. Amber- 
son ( 13 ), relates a case in Avliich an unrecognized tuberculous prostatitis was 
vigorously massaged. The patient shortly thereafter developed hematogenous 
tuberculosis. Tuberculosis of the prostate AA^as subsequently discoA’ered. 

The diA’^ergent views regarding foci of dissemination reported by different 
observers may perhaps be explained by the fact that each investigator concen- 
trated on uncovering a particular t3^pe of disseminating source AAdthout giving 
the same diligent car'e to the search for other potential foci. The possibility 
also exists that the hematogenous dissemination might take place simultaneously 
from several points rather than from one focus. 

A comparison of the cases in AA'hich it AA’’as thought hematogenous dissemination 
originated from AAithin the lungs as opposed to those in which it AA^as thought 
that dissemination originated from caseous foci in the l3mph nodes, reA’^ealed no 
significant differences as to the age, distribution and degree of inAmh’^ement of 
the various orgins. Whether or not there AA'as any difference in the clinical 
course is not pertinent to this study. 

AGE DISTIUBUTION OF HEMATOGENOUS TUBERCULOSIS IN THE ADULT 

Closely related to the question of the source of dissemination is the incidence 
of generalized tuberculosis at different ages. It is well knoAAm that hematogenous 
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tuberculosis occurs far more frequently in infants and in children than at any 
other age period. In infants caseous lymph nodes are the dominant lesions. 
This fact was probably one of the more important ones responsible for the wide 
acceptance of the concept of l3Tnpho-hematogenous dissemination. For in- 
stance, in 50 consecutive necropsies on infants and children dying from tuber- 
culosis, 49 had generalized spread with pulmonary miliary tuberculosis. There 
were no examples of isolated hematogenous pulmonary tuberculosis. Of the 
50 cases, 47 had caseous l 3 Tnph nodes, one had a calcified and caseous lymph 
node and 2 had fibrotic and calcified lymph nodes. 

Histological sections of the pulmonary lesion in 30 of these cases were available 
for study. These were in most instances single sections taken at random through 
a representative portion of the lesion. Despite this fact, 14 of the 30 cases had 

TABLE 2 


Age distribution of 100 cases of hematogenous •pulmonary tuberculosis with 
generalised dissemination 


ALL CASES OP TUBERCULOSIS 

nEUATOOENOOS TUBERCULOSIS 

Age 

White 

Negro 

Total 

While 

Negro 

Total 

Under 20 

5 


s 

4 . 


7 (87%) 

20-29 

50 


89 

6 


16 (18%) 

30-39 

109 

49 

158 

S (S.2%) 


22 (14%) 

40-49 

124 

32 

156 

12 


22 (14%) 

50-59 

109 

19 

128 

8 

6 

13 (10%) 

Over 60 

53 

11 

64 

17 (36%) 

3 

20 (31%) 

Total 

450 

153 

603 

55 

45 

100 





(12.2%) 

(29.4%) 

(16.6%) 


Note: Percentages are based on the total number of autopsies: 603. 


tuberculous involvement of the blood vessels. Five of these had definite 
caseous tubercles in direct communication with the lumen in patent blood 
vessels filled with blood. This serves to indicate that in some of the cases, 
despite the presence of large caseous lymph nodes, a parenchymal lesion might 
just as well have been the focus for the generalized dissemination. It was also 
obvious that if more sections had been taken through these parenchymal lesions, 
considerably more vascular involvement undoubtedly would have been found. 

The situation is not exactly the same in the adult. In the adult there is a 
steady decline in the incidence of hematogenous tuberculosis until the age of 60, 
when in the white male there is a marked increase. The number of cases in 
each age group in this series is too small to warrant any sweeping conclusions, 
but one cannot fail to be impressed with the fact that, in this series, the incidence 
of hematogenous tuberculosis in people dying from tuberculosis was four times 
as lligh in the white male over the age of 60 as in the white male between the ages 
of 20 and 60. Similar observations have been reported by Rich (14). (See 
tables 2 and 3.) 

The reasons for this marked increase of the incidence of hematogenous tuber- 
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culosis in the white male over the ago of 60 are obscure. It was at least not 
accompanied by any significant increase of the incidence of caseous lymph nodes 
in this series. In Rich’s (14) series, there was an increase of the incidence of 
c-ascous lympli nodes over the age of GO. Medlar (1), on the contraiy, in a much 
larger series of cases noted a decrease of the incidence of caseous lymph nodes 
over the age of 60. However, the caseous lymph nodes when present and the 
hematogenous tuberculosis may be secondary manifestations of the lowered 
resistance from whatever cause rather than the one being the cause and the 
other the efTect. 

It is also worth}' of note that, even in the age group over 60, every conceivable 
combination of lesions may be seen: that is, pulmonary cavities with or without 
caseous l}Tnph nodes, with or without calcified lymph nodes; no cavity in the 
lung with or without calcified or caseous l}'mph nodes. If one attempts to 
classify the pathogenesis of these cases according to the accepted standards on 

TABLE 3» 


Frequency of miliary tuberculosis according to age groups and race 


SJlCE 

ACE 

1 

ALL CAi^ES or rUL* 
WONABY TCDERCULOSIR 

UlLTARY 

TUB Er CULOSIS 

ENLAKCED CASEOUS 
KODES 


25-50 

71 

3- 4% 
0-19.5% 
14-10.3% 

1- 1.4% 

3- 6.6% 
17-19.7% 

ffliffHlIIIIIIIIII 

CO and over 

46 


25-50 

86 



* From Rich (14). 


the basis of necropsy findings, some might be listed as recent primaiy infections, 
others might be called disseminations from reactivated dormant or latent 
caseous foci, and still others might even fall -witliin the reinfection group. In 
any individual case, it is almost impossible to be sure of the exact pathogenesis. 
This makes it quite unlikely that the pathogenesis can be determined with any 
degree of certainty on purely clinical and roentgenographic eridence. The 
recent studies of Tcrplan (15), and those being conducted at present by Medlar 
(1) in which the incidental lesions of tuberculosis are being studied at necropsy 
in patients dying from other diseases than tuberculosis, are much more fruitful 
fields for the determination of the pathogenesis. However, even their studies 
may fall short of conclusive results because in all of their cases the exact time of 
the onset of the original infection was not known. Only by means of a long- 
range and comprehensive investigation of a stable community of people, in 
which tuberculin tests and X-ray studies are performed at stated intervals, 
beginning at birth and combined vdth necropsies on these individuals if they 
should die of some other disease than tuberculosis, can any real additions be 
made to the understanding of the exact pathogenesis. 

ISOLATED HEMATOGENOUS PULMONjVRT TUBERCULOSIS 

Of the 603 cases in this series, 100 were classified as examples of generalized 
dissemination with hematogenous pulmonary involvement; 131 cases had gener- 
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alized dissemination without any wide-spread hematogenous lesions in the lungs. 
Not a single case was classified as isolated hematogenous pulmonaiy tuber- 
culosis. (See table 4.) 

It will be noted that 16.6 per cent had hematogenous pulmonary tuberculosis 
and generalized dissemination, the incidence being higher in the Negro than in 
the white. Auerbach (11) recently reported an incidence of 17.5 per cent. 
Pinner (8a) commented: “There are not enough descriptive details to know the 
author’s diagnostic criteria for rnihar^'- tuberculosis. This is pointed out, since 
the incidence (17.9 per cent of all tuberculosis deaths) is unusually high.” 
Perhaps the incidence as reported bj^ Auerbach, vdth which this report is in 
agreement, can be explained on the fact that a higher percentage of Negro 
patients and acute cases are admitted to the institutions from which both this 
and Auerbach’s series were compiled than are admitted to some other institutions. 

TABLE 4 


The incidence of disseminated tubercnlosis in adults dying from tuberculosis 



TOTAi 

WHITE 

S*ECSO 

All cases dying from tuberculosis 

603 

447 

153 

Cases of generalized dissemination with pulmonary , 
involvement 

100 

55 

45 

Cases of generalized dissemination without pul- 
monary involvement 

(16.6%) 

131 

(12.3%) 

(29%) 

Cases with isolated pulmonary hematogenous dis- 
semination 



. 






Also, lower figures obtained by others may be due to information based on vital 
statistics, whereas our figures are based on necropsy statistics. 

Despite the fact that in this series there was not a single case of hematogenous 
pulmonaiy tuberculosis vithout miliarj’^ tuberculosis in other organs, climeians 
in the field of tuberculosis constantly refer to isolated pulmonary hematogenous 
tuberculosis. A review of the literature failed to reveal anj-- careful documented 
evidence to support this contention. Reference is constantly made to the case 
of a physician who with suicidal intent inoculated himself intravenously with a 
virulent cultm-e of tubercle bacilli. At postmortem examination, hematogenous 
lesions were found only in the lungs. This case, however, is hardly analogous 
to the natural development of hematogenous tuberculosis where at the time of 
the dissemination there are both an active caseous focus present in the body and 
an altered state of resistance and reactivity. 

On the other hand, one of the cases observed bj' the author was that of a 76-3'ear-old white 
male in whom a caseous lymph node eroded into the right lower lobe branch of the pul- 
monary arterj'. There was generalized involvement with miliar}' tubercles in all of the 
organs', including the lungs. In the right lower lobe the miliary tubercles were more 
numerous. In this case the tubercle bacilli were presumably carried into the right lower 
lobe first and produced miliary lesions. However, the majority of the tubercle bacilli 
were apparently carried through the capillary bed of the right lower lobe and then into 
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the general circulation and the other organs (kidneys, spleen, liver) became infected. 
There were still sufficient tubercle bacilli present on the return of the blood to the heart 
and then to the pulmonary artery to infect both lungs with the resultant wide-spread 
formation of miliary tubercles. 

Tills type of case tends to militate against the view that, in a generalized 
dissemination, all tubercle bacilli can be filtered out in passing through the lungs, 
so that no infection results in the other organs. As a matter of fact, the presence 
of miliayj’^ tubercles in other orgins without similar involvement of the lungs 
occurs more often than in combination with hematogenous tuberculosis of the 
lungs. (Sec table 1.) 

Other examples that tend to contradict the view that isolated hematogenous 
pulmonarj' tuberculosis maj* occur are those cases in which casesous foci in the 
prostate were the disseminating sources. In them the tubercle bacilli usually 
entered the systemic venous circulation and were first carried into the lungs. 
Despite this, every one of these cases had miliary lesions in other organs, indi- 
cating that the lungs did not filter out a sufficient number of tubercle bacilli to 
prevent a generalized infection. In the case cited above and in some of the 
prostatic cases, there was an old tuberculous lesion present, so that even in these 
cases, despite the changed allergic state, the tubercle bacilli were not localized 
in the lungs. 

NON-JULIARY HE^UTOGENOUS TUBERCULOSIS OF LUNGS 

An illustration of the view held by many clinicians regarding non-miliary 
hematogenous tuberculosis of the lung is contained in Pinner’s (8b) monograph. 
“The lesions are fairl}'' S 3 ’mmetrically distributed; and the upper third or half of 
the lung field is more frequently involved than the lower portions. Like all 
tuberculous lesions thej’’ maj’’ heal by resorption, fibrosis or calcification, but 
marked degrees of healing are probably more frequent than in bronchogenic 
phthisis of similar extent.” Pinner (8c) admits that there is rarely strict scien- 
tific proof for tliis thesis and he further states, “But lack of scientificallj'- accept- 
able proof is no argument against the clinical necessity of attempting the dif- 
ferential diagnosis of bronchogenic and hematogenous tuberculosis, particularly 
since significant group differences as to clinical course and prognosis are quite 
impressive.” 

On the other hand, anatomical evidence of the type presented above and of 
the case to be cited seems to indicate that the so-called non-miliary hematogenous 
tuberculosis of the tjqDe described by Pinner may actually in some of these cases 
be bronchogenic in development. The argument is offered that the failure to 
find anatomical e^’^dence to support non-miliary hematogenous tuberculosis is 
based upon the fact that the usual end-stage anatomical picture has progressed 
too far and that an original hematogenous spread was later overshadowed by a 
bronchogenic dissemination. However, the author has had the opportunity of 
performing a necropsy on a case at a time when it could very well have been 
classified clinicallj’' as a so-called non-miliary hematogenous pulmonary tuber- 
culosis. The case was that of a 17-year-old Negro male who by X-ray had bi- 
lateral nodular tuberculous infiltrations in the upper thirds of both lung fields. 
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A pneumothorax was performed and within forty-eight hours the patient died 
from an overwhelming streptococcus infection of the pleura. At necropsy 
bilateral round nodular caseous lesions were present in the lungs. These lesions, 
however, were directl}' related to bronchi and endobronchial tuberculosis was 
present. Caseous Ijunph nodes had ulcerated into the bronchi on both sides. 
In other words, postmortem e.vamination, fortuitously performed at this stage 
of the disease, demonstrated that a case which clinically might have been classi- 
fied as so-called non-miliarj’’ hematogenous tuberculosis was actually endo- 
bronchial in origin. It has been mentioned by Pagel (5) and supported by 
Pinner (8) that the so-called Lochkavcnie (smooth-walled round ca\’ity) is 
almost pathognomonic for hematogenous origin. In the case cited above, there 
were discrete caseous round infiltrates that in time might have shelled out, as 
thej'^ often do, and left behind a smooth-walled cavit 5 ^ Thus, it is difficult to 
understand why a smooth-walled cavity should be interpreted as being pathog- 
nomonic of hematogenous lesions. In this series of cases it has not been possible 
to demonstrate any case that might be designated as an example of this so-called 
non-miliary hematogenous pulmonary tuberculosis. 

It has also been impossible to make an 3 '^ distinction as to whether the hemato- 
genous tuberculosis of the lung was due to dissemination through the pulmonary 
arterial s 3 '^stom or the bronchial arterial system. 

APICAL LOCALIZATION OP TUBERCULOSIS 

The question as to why tuberculosis tends to become localized and develop 
best in the apex of the lung has given rise to various theories. Most of these 
have been concerned with the anatomical peculiarities of the lung as related to 
the apical portion of the thoracic cage, such as differences in circulation, l 3 Tnphat- 
ics, bronchial drainage and expansibility. An interesting fact in connection 
with this has been pointed out in anatomical observations on the lesions in 
pulmonary miliary tuberculosis. It has been noted that after a period of time 
the lesions at the apex tend to become larger than in the remainder of the lung. 
There is an excellent illustration of this phenomenon in Rich’s (16) text-book on 
The Pathogenesis of Tuberculosis. This finding was also observed on several 
occasions in this series. In addition, histological sections through the apical 
hematogenous lesions revealed a more pronounced cellular reaction with more 
caseation necrosis and a greater accumulation of peripheral exudate than were 
to be found about the lesions at the base of the lung. N ot only was this difference 
observed when lesions in the apex and base were compared, but in a comparison 
of lesions in the lower portion of the lower lobe and the upper portion of the 
lower lobe. 

Medlar (17, 18) has demonstrated that tuberculosis occurring naturally in 
cattle and tuberculosis produced experimentally by the intravenous inoculation 
of rabbits tends to localize and progress at the base of the lungs rather than the 
apex. However, as he pointed out, in these four-legged animals the base of the 
lungs actually represents the highest portion in the terms of posture and is 
comparable to the apex in the human being that is the highest portion of the 
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lung. Thus the reasons for localization in the apex of the lung in the human must 
be explained on conditions resulting from the erect posture rather than from the 
anatomical peculiarities of this part. 

Dock (19)j in a recent report, states that this localization of tuberculous 
lesions in adults is best e.xplained "by the low level of pulmonary arterial pressure 
and the height of the column of blood from the right ventricle to apex when 
adults are erect. As a result the apex has little or no blood flow and the normal 
defense mechanism is inliibited through the normal waking hours.” It is 
interesting to note that hematogenous tuberculosis of the lungs in infants does 
not result in the same differential development of the lesions as in the adult. 
The infant is not an upright animal. This would tend to confirm both Medlar’s 
(17, IS) and some of Dock’s (19) observations. It should be mentioned, how- 
ever, that the author is unable to confirm Dock’s observation that the combi- 
nation of mitral stenosis and pulmonary tuberculosis occurs but rarely. The 
theory about low pulmonarj’^ arterial pressure also does not adequately explain 
the tendenej'^ for tuberculosis, as far as the lower lobe is concerned, to develop 
most readily in the apex of the lower lobe. 

CONCLUSIONS 

Anatomical evidence is presented to support the contention that caseous lesions 
of the lungs are an important source for dissemination in hematogenous pulmo- 
nary tuberculosis, while caseous lesions of the lymph nodes are not to be con- 
sidered the all-important source for hematogenous tuberculosis. 

In a series of 603 consecutive necropsies on patients dying from tuberculosis, 
generalized dissemination with hematogenous pulmonary tuberculosis was pres- 
ent 100 times. 

Hematogenous tuberculosis limited to the lungs was not encountered. On the 
other hand, generalized dissemination wthout hematogenous pulmonary tuber- 
culosis was present 131 times. 

Hematogenous pulmonarj’’ tuberculosis with generalized dissemination oc- 
curred four times as frequently in white males over the age of 60 as in white 
males between the ages of 20 and 60. This was not associated with any notable 
increase of the incidence of caseous lymph nodes. 

The differences in the development of miliary lesions in the apex and base of the 
lung are attributed to the upright posture of the human adult. 

CONCLUSIONES 

Tuberculosis Pulmonar Hemalogena en el Adulto 

Presdntanse dates anatdmicos en apoyo del argumento de que las lesiones 
caseosas de los puhnones constituyen un importante foco de diseminaci6n en la 
tuberculosis pulmonar hemat6gena, mientras que las lesiones caseosas de los 
ganglios linfaticos no deben ser consideradas como la causa mds importante. 

En ima serie de 603 autopsias consecutivas en enfermos que murieron de tuber- 
culosis, se encontr6 100 veces diseminaci6n generalizada con tuberculosis pul- 
monar hemat6gena. 



260 


DAVID M. SPAIN 


No se descubri6 tuberculosis hematogena limitada a los pulmones, y eii cambio 
observ6se 131 yeces diseriiinacidn generalizada sin tuberculosis pulmonar hematd- 
gena. 

La tuberculosis pulmonar bematdgena con diseminacidn. generalizada fud cua- 
tro veces mas frecuente en los varones blancos de mas de 60 anos que en los de 20 
a 60 anos, sin que esto se asociara con mayor aumento de la incidencia de ganglios 
linfdticos caseosos. 

Las diferencias en la formacidn de lesiones gramilicas entre el vdrtice y la base 
del pulm6n impiitanse a la posicidn erecta del hombre adulto. 
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CiJtuarb i\. palblDin 

1864-1947 

Bj' the death of Dr. Edward R. Baldwnn, on May, 6 1947, one of the great figures 
in the antituberculosis movement in this countiy has passed from the stage. 

His career will always be linked with that of Doctor Trudeau, whose work and 
ideals he shared so intimateh' and which he carried forward after Doctor Tru- 
deau’s death. 

How this association began and what it signified is best expressed bj’’ Doctor 
Trudeau’s o\\m words in his autobiography; 

“In December, 1S92, a slender and pale young man rang my doorbell one 
morning and told me he was a doctor, had contracted tuberculosis, and wanted 
to go to the Sanitarium. Little did I know then how much the coming of this 
strange young man would mean to me personally, to my work, to Saranac 
Lake, and to the world at large! He told me his name was Edward R. Baldwin, 
that he was from New Haven; and when I asked what made him think he had 
tuberculosis, he quite floored me by his answer: that he had used his micro- 
scope and knew he had it. I admitted him to the Sanitarium. 

“Through many long years of friendly fellowship, through many long j’^ears 
of work side by side, through many long years of physical misery and suffering 
mj' debt to Dr. Baldwin has steadilj’ grown, until it has become a debt which I 
can never hope to repay but bj^ affection and gratitude; a coin in which many 
debts, I fmd, are paid to him, because it is a coin he cannot possiblj’- refuse to 
accept. Riches, fame and praise he scorns, but he cannot escape the heritage 
of affection and gratitude he so unconsciously and abundantly calls forth.” 

It is difficult to do complete justice to the many sided career of Doctor Bald- 
win Avhich is so justlj’' and succinctlj’" epitomized in Doctor Trudeau’s ti-ibute. 
One can at best only feature the highlights and then perhaps venture an inter- 
pretation and appraisal. 

While Doctor Baldwin practiced a good deal of clinical medicine, it was al- 
ways a side issue to his interest in experimental research. His chief contri- 
butions in the clinical field were the position which he attained as adviser and 
court of appeal for the younger men in Saranac Lake and his profound influence 
upon both the clinical and ethical approach to their problems. He thus main- 
tained the Tmdeau tradition. 

His interest in the laboratory began inmiediatel)’’ after his arrival in Saranac 
Lake in 1892. He was soon made Director of the Saranac Laboratory which 
Doctor Trudeau had alreadj^ set up, and this position he held until 1926. It 
was during these years that his main contributions to medical science were made. 
They were manj’’ and significant and are recorded in over one hundred published 
articles and in an authoritative book on the laboratory aspects of tuberculosis 
which he published with Doctors Petroff and Gardner, in 1927. His original 
investigative wmrk centered around bacteriological, immunological and ex- 
perimental features of tuberculosis. His experimental set-ups and his per- 
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inonts, for any .-ort of ‘‘antitoxic” treatment. Whatever orifiinal and cncativc 
thonpht vent into tlie idanninn of experiments, his pnhlislied reports became 
ftimous for his logical, sonml and metieulonsly accurate reporting of Ins 
studies. It was Itis lioast that no intblislied claim coming from his labo- 
ratoiy ever needed to be refracted juid lie was a honml on the trail of others 
which lie proved to bo unfounded, and because of his research and critical judg- 
ment many so-callcd ‘‘cures” wore exposed. Thus he contributed to the avoid- 
ance of much disaiijiointment and bitterne.ss and to the saving of many lives. 

Doctor Baldwin’s position of leadership has been widely recognized. Ho 
was elected President of the American Clinical and Climatological Association 
in 1910; was President of the Nation.al Tuberculosis Association from 1915 
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to 1916; lie was delegate to the League of E,ed Cross Societies at Cannes in 1919; 
he was Editor-in-Chief of the American Review of Tuberculosis from 1916 
to 1921 and since that time until his death he was an active member of its Ed- 
itorial Board, and since 1946 Editor Emeritus. 

He was awarded the Trudeau Medal for outstanding contributions in the 
field of tuberculosis in 1927, and the Kober Medal for outstanding achievements 
in medicine in 1936. In 1937 the degree of Doctor of Science was conferred 
upon him by Dartmouth. 

His contributions to the actmties centering in Saranac Lake were particularly 
outstanding. During Doctor Trudeau’s life, and more particularly after his 
death,. Doctor Baldivin, as Chairman of the Executive Committee of the Tnideau 
Sanatorium and a member of its Board of Trustees, was the guiding hand in 
the notable work which that Institution has accomplished. In 1916 he was 
the chief instigator of the idea of establishing the Trudeau Foundation for 
carrying on research in tuberculosis and allied subjects, in collaboration with 
Dr. Walter B. James, and he has been largely responsible for the enviable 
position which this scientific Foundation has achieved in the field of research. 
Also in 1916 Doctor Baldndn conceived the idea of the teaching of tuberculosis 
to graduate students; he instituted the Tindeau School of which 
he became the Director. This School has done much to further the cause 
of postgraduate medical education in tuberculosis, and among the graduates 
is a number of scholars who have since become prominent in their ovti right. 
Doctor Baldwin’s combined activities on behalf of the Trudeau Sanatorium, 
the Trudeau Foundation and the Trudeau School are achievements of the first 
magnitude. 

At the same time that Doctor Bald\vin was taking such a leading part in the 
medical activities at Saranac he was also greatly interested in the civic activities 
of the town. He was at various times President of the local Board of Health, 
of the Reception Hospital, of the General Hospital, was Chairman of the 
Boy Scouts and of the American Red Cross unit; he also was a Director of the 
Adirondack National Bank and a member of the State Health Commission. 

Altogether it is not an exaggeration to state that for many 3 'ears of his life 
Doctor Baldran was Saranac Lake’s first citizen. 

After Doctor Baldwin’s career as a physician, as a scientist and as a public 
spirited citizen has been re\’iewed, there still remain for consideration wliat 
are perhaps the most important factors of all in his life, namelj' his diameter 
and personality. 

Reared in the atmosphere of a New England parsonage his early life was 
patterned by strict standards of discipline and good behavior rather than by 
demonstrations of sentiment or affection. This affected his demeanor through- 
out life and, to many, at first created an impression of coldness and lack of much 
human sympathy. Further experience, however, demonstrated to patients, 
friends and associates alike that beneath the surface there glowed a steady 
fire of deep understanding of human suffering and misfortune, although governed 
more by a sense of justice than by emotion. How deeplj’’ this was appreciated 
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AMERICAN TRUDEAU SOCIETY 
Postgraduate Course on Diseases of the Chest, for Ihteniists 

To be given in cooperation with the University of California Medical School, 
Stanford University Medical School and the San Francisco 
Department of Health, San Francisco, California 

December 1 to 6, 1947 


Committee on Postgraduate Medical Education 
Region VII 

H. G. Trimble, M.D., Chairman 
Sidney J. Shipman, M.D., Co-chairman 

Emil Bogen, M.D. Carl Howson, M.D. 

Grover C. Bellinger, M.D. John C. Jones, M.D. 

W. F. Higby Cedric Northrop, M.D. 

Region VII comprises the states of California, Washington, Oregon, Idaho 
and Nevada. Registration will be limited to thirty physicians. Tuition fee 
will be $50.00. 

This course will be presented under the auspices of: University Extension 
(Medical Extension), University of California, The Medical Center, San Fran- 
cisco 22, California. Stacy R. Mettier, M.D., Head of Postgraduate Instruc- 
tion, Medical Extension. Further information may be obtained from Doctor 
Mettier, The Medical Center, San Francisco 22. 
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Bronclilectasis.— The literature on the path- 
ogenesis of bronchiectasis is critically sur- 
veyed; the author concludes that the earlier 
assumed causes are "inconstant or contro- 
versial or unsatisfactory.” Several reasons 
are enumerated against the assumption that 
elastic tension following atelectasis along with 
infection of the bronchial wall is the cause; 
but even if these forces are present their 
efficacj' is doubtful because (1) dilatation may 
precede the destruction of the bronclvial wall, 
(2) increased elastic tension is not selective for 
the atelectatic section of the lung, and infec- 
tion is neither constant nor selective; bron- 
cliiectases are selective only as far as the 
atelectatic section is concerned, (S) lobectomy 
is followed by an increase of the elastic tension 
in the remaining lobes, but in spite of this, 
bronchiectasis does not develop in those lobes, 
(4) the bronchial dilation beyond an obstruc- 
tion may fail to appear or may be slight in 
part of the collapsed section. The author 
assumes that there is only one cause for 
bronchiectasis which then must be common to 
the genesis of all cases. The metapneumonic 
atelectatic and “idiopatliic” bronchiectases, 
(the author assumes that the origin of the 
latter may be also metapneumonic or atelecta- 
tic) haTC initially one important factor in 
common : the bronchi are imbedded in non- 
aerated tissues. The inspirator}' movements 
of the chest wall and diaphragm tend to dilate 
bronclii, particularly if the latter are sur- 
rounded by atelectatic lung tissue. Clinical 
observations are supposed to confirm that this 
mechanism is the main or only genesis of 
bronchiectasis. Since early broncliial dilata- 


tion is reversible, early diagnosis is important 
and bronchography is advised in every sus- 
pected case. Early treatment must aim at 
elimination of dilating forces, including 
pneumothorax if necessary. — Genesis of Bron- 
chiectasis, An Unappreciated Broncho-dilating 
Force, B. Gladnikoff, Acta med. Scandinav., 
1946, 126: 411- — (P. Pinner) 

Bronchogenic Carcinoma. — The operability 
of pulmonary carcinoma at the time of diag- 
nosis remains disappointingly low. The au- 
thor surveyed 343 cases observed at the Uni- 
versity of Michigan Hospital from January, 
193S to January, 1944. Tliis study is based 
on 231 patients in tliis group in whom diag- 
nosis was verified lustologically. Over SO per 
cent of the cases were males. Age varied 
from IS to 77, the majority occurring between 
40 and 60 years of age. The majority of the 
lesions were close to the hilum; the remainder 
were of the peripheral t^-pe. The regional 
liunph nodes were the most frequent sites of 
metastasis. Next in order of frequency were 
the following: one or both lungs, pleura and 
liver, brain and one or more bones. The 
most frequent types of spread denoting in- 
operability were pleural involvement, supra- 
cla-vicular nodes, recurrent lar}'ngeal nerve 
paralysis, lesions at or adjacent to the carina, 
cerebral or bone metastasis, plirenic neiwe 
paralysis and direct extension to the chest 
wall. Squamous cell tumors were found most 
frequently and offered the best prognosis. 
Prognosis was poorest in the undifferentiated 
cell-type. Adenocarcinoma was found most 
frequently in women. Tliis latter prepon- 
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dcnmco suj^i^c.sta a possible relalionsbip 
hotwoon afienocarcimuna of the iiinp; and 
brotichial adenoma adiicli also oceiins more 
frociiicndy in females and lias many histo- 
logical- similarilics to adenocarcinoma. In 
over half the casc.s, the correct diagnosis was 
not made until nine or more months after on- 
set of .symptoms. The mo.st frequent initial 
symptoms were cough, pneumonia, “flu”, 
cold, chest p.ain, hemoptysis, dyspnea and 
case of fatiipie. Weight loss is usually a late 
manifestation. Early diagnosis depends on 
careful investigation of any prolonged rc- 
spinitorj- complaints, particularly in males 
past 40 years of age. Bronchoscopy is the 
most important diagnostic procedure. TIic 
percentage of positive hronchoscopic biopsies 
was 90.1 in the inopcmblc group and SG.3 in 
the opcaablc group. .Asjnration biopsy is 
potentially dangerous and is not recom- 
mended. The presence of pleural fluid docs 
not necessarily mean pleural mct.ast.asis but 
the presence of blood fluid generally denotes 
inoperability. Carcinoma colls were found 
in the fluid of 7 of the 3S cases with cflusion. 
Tumor cells may sometimes be found in the 
sputum. If diagnosis cannot be otherwise 
established, cxploratorj* thoracotomy is justi- 
fied. Surgical extirpation is the only curative 
treatment. Pneumonectomy, rather than lo- 
bectomy, assures complete removal wherever 
this is at all possible. Except M-hcrc em- 
ployed for palliation in inoperable c.ascs. 
X-ray therapy is condemned since any im- 
provement in an operable case onlj' postpones 
surgerj'. Only 77 cases were considered 
operable in tins group and resection was 
possible in only 44. Seventeen, or 39.5 per 
cent, of the resected cases lived from two 
months to three years postoperativelj'. Thir- 
teen, or 30 per cent, are alive two to seven 
years after operation. Empyema accounted 
for 4 of the 17 deaths following resection; 
present use of chemotherapy will probably re- 
duce tins incidence. — Bronchiogcnic Carcino- 
ma: An Analysis of S4S Cases, R. K. Hol- 
lingsworth, Ann. Ini. Med., March, 1947, 
26: S77.—{H. R. Nayer) 


Bronchial Adenoma. — After a rc\icw of the 
literature and i)rc.‘^enlalion of G cm^cs of bron- 
chogenic adenoma tlic following conclusions 
arc draum: Adenoma of the bronchus repre- 
sents a relatively simple diagnostic problem. 
It has l)ccn stated that this tumor is poten- 
tially malign.ant .and that in most instances it 
degenerates into a bronchogenic carcinoma. 
B3' some continental obscr^-ers it has been 
defined as carcinoid and bj- others as basal 
cell carcinoma. It also has been stated that, 
while clinically it is Ixinign, p.athoIogicaily it is 
malignant. The view that the adenoma is a 
l)cnign tumor, bj- ncarl}’ all criteria, is gaining 
ground. Mct.astascs have been observed in 
extrcmcK- few instances. Thej' were few 
and minute .and wore discovered accidental!}’ 
at postmortem examination. No recurrences 
were observed following removal of the tumor 
which per sc caused no deaths. Not c^■en 
locally is the adenoma malign.ant. In its 
growth it may form a bulge but hardly ever a 
break through. The assertion that bron- 
chogenic adenoma often degenerates into 
bronchogenic carcinoma lias not been con- 
firmed. The adenoma is c.xpansive but not 
invasive. It is the commonest benign bron- 
chial tumor, comprising from G to 12 per cent 
of all bronchial neoplasms. It is prevalent in 
patients in the tlurd .and fourth decades .and 
occurs oftener in women and more frequently 
on the right side. It occurs in bronchi acces- 
sible to inspection with the bronchoscope and 
presumably easily diagnosed. Therapy ap- 
plied in the early stages eradicates the disease, 
while dil.atoriness is fraught with dangerous 
complications, such as putrid abscess and 
bronchiectasis, pneumonitis and empyema. — 
Bronchiogcnic Adenoma: Benign Timor of 
the Bronchus, B. M. Fried, Areh. Int. Med., 
March, 1947, 79: S91.—{G. C. Lciner) 

Mediastinal Tumors. — Operations for me- 
diastinal tumors have been done on 109 
patients in the Army Thoracic Surgery Cen- 
ters in the U. S. during the past three years. 
The number is relatively small because of the 
routine chest X-rays before acceptance for 
military ser%-ice. The cases in this series were 
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found when symptoms developed (15 cases) or 
b 5 ' routine X-ray examinations of personnel 
on active duty (94 cases). There were 94 
benign tumors submitted to e.xploration; S9 
were successfully removed and 5 ‘tumors’ 
proved to be aneurj’^sms. Fifteen tumors 
were malignant, of which only 3 could be 
removed. There was no mortalitj’’ from the 
explorations. Ljnnphogranulomata have not 
been included except when erroneous diag- 
nosis resulted in exploration. The most com- 
mon benign tumors were bronchogenic C 3 'sts 
(23), dermoids and teratomata (14), primar 5 ' 
nerve tumors (29) and pericardial cj-sts (10). 
Tire most common malignant neoplasms were 
teratomata (G), with Hodgkin’s disease being 
found four times. The usual location of each 
type of tumor is described. The relative 
safety of exploratory thoracotomy recom- 
mends it for treatment, as well as for diag- 
nosis. — Mediastinal Tximors: Eeport of Cases 
Treated at Army Thoracic Surgery Centers in 
the United States, B. Blades, Ann. Surg., May, 
me, 123: 749.— {W. H. Oatway, Jr.) 

Eosinophilic Granuloma. — 31-year-old 
man was seen who complained of headache in 
the left occipital region and of backache. 
Roentgenograms revealed bony defects in the 
left parietal bone and in the occipital bone, 
and areas of destruction in the left iliac and 
the pubic bones and in the body of the third 
lumbar vertebra; fine nodular infiltrations 
were seen in tha upper halves of both lungs. 
The blood count showed cosinophilia. A 
diagnosis of eosinopliilic granuloma of bone 
was made. A biopsy from the lesion in the 
left parietal bone revealed histioc 3 des, focal 
accumulation of eosinophils, l 3 ’’mphoc 3 d:es, 
plasma cells, increase in connective tissue and 
proliferation of the endothelium. Following 
roentgen ray therapy there was erddence of 
healing of the bone and lung lesions. The 
pulmonary lesion is belier^d to be a visceral 
involvement as a port of the general picture of 
eosinophilic granuloma of bone. “If tins is 
true, tliis is the first such case reported.” — 
Eosinophilic Granuloma of Bone: Report of a 
Case with Multiple Lesions of Bone and 


Pulmonary Infiltration, A. Weinstein, H. C. 
Francis & B. F. Sprofldn, Arch. hit. Med., 
February, 1947, 79: 176.— (G. C. Leiner) 

Air Embolism. — In pulmonar 3 " (venous) 
air embolism, air enters one of the S3"stemic 
veins, is carried to the right heart and ob- 
structs the outflow tract of the right ventricle. 
In arterial embolism, air enters the pulmonary 
veins and is carried to the left heart and into 
the systemic arteries. The symptoms and 
signs of pulmonar 3 ’’ air embolism are a loud, 
churning sound over the heart, rise of venous 
pressure, cyanosis, falling blood pressure, 
rapid pulse and s 3 mcope due to cerebral 
ischemia. In arterial embolism various 
neurological manifestations and s 3 Tnptoms 
and signs of myocardial infarction occur. 
Ten dogs received air injections into the 
femoral vein with the thorax intact. In 10 
dogs the thorax was opened b 3 '' a sternum- 
splitting incision before air was injected into 
the femoral vein. The following factors were 
found to be related to mortality; (1) Amount 
of air injected. (2) Speed of injection. 
(S) Position of animal: The animal can 
tolerate more air when lidng on liis left side 
than in any other position. (4) Effectiveness 
of the pulmonary excretor 3 '’ mechanism: 
Tachypnea tends to prevent death. Death 
was found to be caused by circulatory ob- 
struction resulting from an air trap in the 
right ventricular outflow tract. Displacement 
of the air trap b 3 ' turning the bod 3 ' in to 
the left lateral position may be life saving, 
even after the right ventricular contractions 
have become feeble. The electrocardiographic 
changes seen in air embolism are discussed. — 
Pulmonary ( Venous) Air Embolism, T. M. 
Durant, Joan Long & M. J. Oppenheimer, 
Am. Heart J., March, 1947, 33: 269. — {G. C. 
Leiner) 

Bronchial Obstruction and Emphysema. — 
Wlien a bronchus is complete^’' obstructed 
atelectasis results. If the obstruction is not 
complete, alveolar emphysema of the area 
ventilated through that bronchus follows. 
The authors have studied the mechanism of 
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its production, since tliej’- were not satisfied 
with the usual explanations of its occurrence. 
The generally accepted theory has been that 
the intensity of the inspiratory pressure is 
more than that of expiration, and that, be- 
cause expiration is weaker than inspiration, 
it becomes prolonged and more difficult, 
especially when there is any obstruction in the 
bronchus. As a result, the residual air 
increases and the alveoli become overdis- 
tended. Temporary norrovdng of the bronchi 
was produced by inhalation of a broncho- 
constricting aerosol containing acctyl-choline. 
This reduced the caliber of the tubes and 
resulted in dilatation of the alveoli and emphy- 
sema with increase of lung volume. By the 
use of Genaud’s pneumograph (P. Genaud. 
Protection contre les gaz de combat, 1 vol., 
Vigot, ed., Paris. Article “Physiologic du 
masque.”) variations in pulmonary volume 
were recorded. Inspiratory and expiratory 
pressures were determined by having the 
subject make forced inspirations and forced 
expirations through a tube connected with a 
mercurial manometer. The pneumograph 
apparatus was modified by the addition of a 
mask with a central opening over which there 
was a diaphragm so that records could be made 
separately during inspiration and expiration. 
Over two hundred persons with either tem- 
porary (functional) or permanent (pathologi- 
cal) pulmonary emphysema were studied. 
It was found that the maximum force of 
expiration was uniformly greater than the 
maximum inspiratory pressure. In a number 
of normal subjects the ratios were as follows, 
expressed in millimeters of mercury: 25 to 40, 
23 to 35, 17 to 26, 16 to 24, etc. During 
inspiration the inspiratory pressure falls while 
the bronchial caliber is increasing, and the 
phenomena counteract each other. On the 
other hand during expiration, the bronchial 
pressure steadily diminishes while the caliber 
of the bronchial tubes becomes less and less, 
making expiration more difficult and less 
effective than inspiration. In normal breath- 
ing no harm is done, but when the bronchus is 
obstructed either temporarily or permanently, 
dilatation of the alveoli and emph 3 ’^sema re- 


sult. Therapeutic inferences made were that 
the inhalation of a broncho-dilating aerosol 
(containing adrenalin) could open the air 
passages, and breatliing exercises could help 
to develop the e.xpiratorj’^ pressure or force, 
especially in patients nith functional or 
temporary emphj^sema . — Emphystnc pvl- 
monaire d’origine bronchiqve, R. Tiffemcau & 
J. Z. Schreiner, Poumon, November-Decembcr, 
1946, 2: S76.—{A. T. Laird) 

Occlusion of Bronchus, — Foreign bodies of 
vegetable origin located in the bronchus cause 
a guarded prognosis. Tlie sooner the re- 
moval is done, the better is the prognosis. 
These foreign bodies absorb fluid and eventu- 
ally convert a partial obstruction of valvular 
type into a total obstruction. The longer 
endobronchial removal is delayed, the greater 
the danger that the foregin bod}’’ breaks 
and that fragments of it are disseminated 
into bronchioli. A boy who had aspirated a 
bean, which broke during the extraction, is 
reported. In this case, complete obstruction 
at the bifurcation resulted from the attempt of 
e.xtracting the bean and tracheotomy was 
life-saving . — Delusion de bronqxno par poroto: 
Complicaciones en su extraccim, R. Scgre, 
Prensa mid. argent., November 16, 1946, 
33: SSIS. — (TT. Sunenty) 

Asthma and Heart in Children. — Seventeen 
children with asthma of an average duration 
of 4.7 years were examined by various routine 
and special methods to determine heart size 
and function. It is concluded that uncom- 
plicated bronchial asthma is not a factor in 
the production of heart disease . — The Influ- 
ence of Bronchial Asthma on the Heart in 
Childhood, V. J. Derbes & T. Bngelhardt, 
Arch. Pediat., April, 1946, 63: 166. — (IT. H. 
Oatway, Jr.) 

Staphylococcal Empyema in Infants. — 
Forty-two cases of staph 3 dococcal empyema 
were seen at the St. Louis Children’s Hospital 
in the ten years before penicillin became 
available. The series comprised 22 per cent 
of the empyemata from all causes. Staphylo- 
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COCCUS infection tended to occur more often in 
infants than in young children, and was by 
far the most common type in those under six 
months of age. In 40.5 per cent it became a 
pyopneumothorax. The fatality was 26.2 
per cent. General supportive measures and 
adequate surgical drainage are the best 
therapy. The sulfonamide drugs and specific 
antiserum were of limited value . — Diagnosis 
and Management of Severe Infections in Infants 
and Children: A Review of Experiences since 
the Introduction of Sulfonamide Therapy. 
V. Staphylococqal Empyema: The Importance 
of Pyopneumothorax as a Complication, G. B. 
Forbes, J. Pediat., July, 1946, 29: 4-5 • — 
(IT. H.Oaiway,Jr.) 

Penicillin for Staphylococcus Empyema. — 
Prior to the use of penicillin, fatality from 
staphylococcal infection of the pleural space 
was reported to be between 22 and 100 per 
cent. Sulfonamides and surgery were the 
most effective methods in such series. Eight 
cases were treated in Strong Memorial 
Hospital before penicillin; the mortality 
was 25 per cent. Seven cases were treated 
since penicillin became available; one patient 
died on the second day of treatment (14 
per cent). Penicillin was used intraplcurally 
and intramuscularly, combined with sul- 
fonamides by mouth, aspirations and trocar 
drainage . — Penicillin as an Aid in the Treat- 
ment of Primary Staphylococcus Pneumonia 
unih Empyema, TF. S. Davis, Mary E. Hyman 
ct F. D. Ruhsialler, J. Pediat., January, 
1947, 30: 55.— (TF. II. Oatway, Jr.) 

Horizontal Fissure. — AdhesiTC pleuritis pro- 
duces shrinkage of the upper lobe in its 
centnal free portion. This results in retrac- 
tion of the horizontal fissure so that the fissure 
describes a convex curved line on the roentgen- 
ogram. This finding has prognostic sigiiifi- 
cauec in regard to the possibility of an 
adequate pneumothorax . — The Sigmfica7we 
of the Retracted and Curved Ilorkontal Fissure 
of thr Lungs, R. K. Dteork, Am, J. Roentgenol., 
March, 1047, 57: S44- — (J- E. Farher) 


SUlcotlc Vascular Disease. — The perivas- 
cular deposit of quartz in the early stages 
of silicosis produces a stenosing endan^tis, 
perivascular fibrosis and partial destruction 
of the elastic lamina of the vascular wall. 
The latter changes, in cases of coincident 
tuberculosis, facilitate passage of bacilli into 
the circulation and their dissemination bj' 
the blood-stream. Endangitis obliterans, by 
reducing pulmonary circulation, diminishes 
the working capacity of the patient at a time 
when pulmonary fibrosis, as seen radio- 
logically, is still in an initial stage. This 
explains the absence of correlation between 
exient of fibrosis as seen on the X-ray film 
and vital capacity and working capacity. 
E.xtent and intensity of vascular silicosis 
are more evident after inhalation of pure 
quartz . — Die klinischc Bedcutung der silikotis- 
chen Gefass-Schadigung, E. Uehlingcr d; 
R. Zollinger, Bull. d. Schweiz. Akad. d. Med. 
Wissensch., 1946, 3: 176. — {B. Gcrstl) 

Funnel Chest. — Funnel chest, or pectus 
cxcavatum is not a rare condition. The 
malformation is almost always a develop- 
mental anomaly and may be hcreditar3^ 
Trauma to the sternum maj' produce an 
angulatcd fracture with resultant funnel 
chest. The deformitj' maj' be of varying 
degrees, with a depth reaching, at times, up 
to 7 cm. or more. The heart is usually 
displaced to the left. This is characteris- 
ticallj- shown in the posterior-anterior roentgen 
view and is rc.adih’ mistaken for cardiac 
enlargement. On the lateral view the diag- 
nosis is Eclf-cxndcnt as the stenmm protrudes 
backward and is well behind the .anterior 
chest wall. The foregoing is of importance 
in interpreting mini.aturc chest films where 
an erroneous interpretation of cardiac disease 
may be made. In the absence of scoliosi.s 
left pleural thickening, left sided atelectasis, 
right sided pleural effusion, tumors and other 
knoum conditions, a prcsumjrtivc diagnosis 
of funnel chest can be made when the heart 
is displaced to the lA, with the right cardiac 
border hidden by the vertebral column, 
and with an elcvalctl rounded left lower 
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cardiac border. Electrocardiographic varia- 
tions in this condition are minor and are 
probably due to a change in the position of 
the heart rather than to myocardial disease. 
Uncomplicated nontraumatic developmental 
funnel chest , does not produce sjunptoms 
of a serious nature, probably due to the 
adequacy of the various compensatorj' mecha- 
nisms. Dyspnea, cough, paroxysms of suf- 
focation, rapid heart action and chest pain 
have been reported. Most cases of develop- 
mental funnel chest need no treatment. 
Surgical elevation of the sternum may have 
to be performed in traumatic cases if untoward 
cardiac manifestations occur. The authors 
report 9 cases of funnel chest. One of these 
had bigeminal rhytlun due to regularly re- 
curring right ventricular extrasystoles. This 
was probably due to an irritable focus in 
the right ventricle resulting from the constant 
pressure of the deformed sternum in this 
region. — The Roentgen and Cardiac Manifes- 
tations of Funnel Chest, J. Teplick & E. H. 
Drake, Am. J. Roentgenol., December, 1946, 
56: 721.— (J. E. Farher) 

Rib Fractures. — review of 4,029 cases 
of chest injuries disclosed 855 cases with 
single or multiple rib fractures. The one- 
film two exposure teclmique is described to 
facilitate the identification of the fractures. 
Using this technique, approximately 3 per 
cent more X-ray films were positive for rib 
fracture than by the usual teclmique. — Frac- 
tures of the Ribs, F. Liberson, Am. J. Roent- 
genol, March, 1947, 57: S49.—(J. E. Farber) 

Histoplasmosis in Infant. — ^Histoplasmosis 
was demonstrated in a 7-month-old girl 
with anemia, leukopenia and hepatospleno- 
megaly, by bone marrow biopsy, histoplasmin 
skin test and positive cultures from blood, 
marrow, stool and duodenal contents. Nec- 
ropsy showed udde-spread dissemination of 
intracellular yeast forms throughout the 
body. Culture on 7 per cent horse-blood-agar 
containing 20 units per^c. each of penicillin 
and streptomycin at 32° and 38° C. yielded 
abundant filamentous forms in wliich charac- 


teristic tuberculate chlamydospores developed, 
from all body tissues and fluids tested except 
the bile and the cerebrospinal fluid. — His- 
toplasmosis in Infancy: The Pathologic Pic- 
ture as Seen in One Case, L. A. Weed, A. 
M. lams dc H. M. Keith, Arch. Path., Feb- 
ruary, 1947, 43: 156. — {E. Bogen) 

Double Fungus Infection. — A Negro boy 
died about three months after the onset' 
of a subacute febrile illness. Cryptococcus 
ncoformans {Torula histolytica) and His- 
ioplasma capsulalum were both grown from 
the blood and from exudate, and were seen 
in sections of lesions found at autops}'. Mj’- 
cological and animal inoculation studies are 
described. — Systemic Infection tcith Cryp- 
tococcus neoformans (Torula histolytica) and 
Histoplas7na caps:ilaiu7n in the Sottic Patient, 
G. B. Mider, F. D. Smith & W. E. Bray, 
Arch. Path., January, 1947, 43: IDS. — (E. 
Bogen) 

Surgery for Actinomycosis. — Fifteen per 
cent of patients with actinom3Tosis have 
involvement of the thorax. The infection 
usually is aspirated to the lungs from the 
mouth. The pneumonic process suppurates, 
producing fibrosis, ‘burrowing’ and sinuses. 
The intrapulmonar}' spread is often greater 
than indicated by X-ray appearances. Only 
the sulfonamides and penicillin have given 
encouraging results, and they often require 
surgical assistance. Two typical cases are 
reported. Intensive chemotherapj' for more 
than a year had not prevented a steady 
progress of the lesions. Pneumonectomy 
was done in each before spread from .the 
lung had occurred. (A lobectomj'- was in- 
sufficient in one case, and the diseased basal 
lung tissue had to be removed at a second 
operation.) Four grams of sulfadiazine and 
200,0C0 U. of penicillin were instilled intra- 
pleurally each day for ten to fourteen das’s 
after operation. Daily aspirations were neces- 
sary for ten days. The recoveries were un- 
eventful; one patient is well at six months, 
the other at a year following surgery. — 
Pxdmonary Actinomycosis, E. B. Kay, Ann. 
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Surg., September, 1946, 124: 5S5. — (TF. H. 
Oatway, Jr.) 

Pelvic Tumors with Hydrothorax. — A re- 
view of the records of the Mayo Clinic dis- 
closed 9 examples of hj'drothorax and ascites 
among 20,000 cases of surgically removed 
pehde tumors. The cliief complaint was 
abdominal enlargement and frequently dysp- 
nea. Pain was infrequent. Some patients 
had an unproductive cougln Pliysical ex- 
amin.ations revealed a pelvic tumor, ascites 
and hydrothorax. Laboratory data were 
not significant. The tumors removed con- 
sisted of 4 ovarian fibromata, one degenerating 
uterine fibromyoma, one ovarian fibromyoma, 
one uterine fibromyoma with pehde inflam- 
matory* disease, one granulosa cell tumor of 
the ovary' and one teratoma of the orary*. 
The hy'drotliorax was on the right side in 
7 cases, on the left in one and bilateral in 
one. The fluid in all cases was clear and 
straw-colored. The fluid showed no e\ddence 
of tuberculosis or neoplasm. The end- 
result in all the cases was good. There were 
no recurrences of ascites or hydrothorax. 
The longest period of sur-vdval in a case thus 
far is twenty-se'V'cn yrears. — Certain Pelvic 
Tnmors Associated with Ascites and Hy- 
drothorax, M. Calmcnson, M. B. Dockcrly & 
J. J. Bianco, Surg., Gyncc. & ObsL, February, 
1947 , S4: ISl. — (A. G. Cohen) 

Gastric Cyst in Thorax. — Only IG cases 
of gastric cyst in the mediastinum have been 
found in the litemturc. One case is reported 
in which the cyst communicated with the 
bronchi of the right lung, producing pneu- 
monitis and hemoptysos. Pneumonectomy* 
was attempted, but the patient expired 
during the operation. The cy'st communi- 
cated with a cavity in the poslcro-mcdinl 
lung base. It was composed of g.astric 
mucosa, musculature and ncr^s, .and ended 
5 cm. below the diaphragm in a blind s.ac. — 
Thoracic Gastric Cyst, A. R. Valle & M. 
L. )Vhitc, Jr., Ann. Surg., March, 1946, 
123:877. — (TT. II. Oaltray, ,lr.) 


Phrenic Injury. — Paraly*sis of the diaphragm 
due to a birth injury* to the phrenic nerve 
may* occur and may* produce serious sy*mp- 
toms. The eighth case of that sort to be 
reported was diagnosed by* fluoroscopy* on 
the seventh day* of life, after three day*s of 
symptoms. Brachial paraly'sis was not as- 
sociated. The nerve was ‘rested’ by placing 
the infant on the involved side, by* continuous ' 
use of oxygen, and by* ga%*age feedings. Nor- 
mal function occurred after six day*s of treat- 
ment. — Right-Sided Transient Paralysis of 
the Diaphragm in the Neicbom Infant, J. 
F. Greenebaum & F. G. Harper, J. Pediat., 
April, 1946 , 28: 46S. — (TF. H. Oatway, Jr.) 

Myasthenia and Thymic Tumor. — ^In 17 
of a series of 100 cases of my*astlienia gravis. 
X-ray* examination disclosed a tumor in the 
anterior mediastinum. Exploratory* opera- 
tion was performed and in all but one case 
microscopic examination showed a tumor 
orginating in the thymus gland. Routine 
fluoroscopy* and lateral X-ray* films as well 
as standard films are recommended for all 
cases of myasthenia grar*is for the demonstra- 
tion of thy*mic tumors. — Roentgenologic Find- 
ings in Myasthenia Gravis Associated with 
Thymic Tumor, C. A. Good, Am. J. Roent- 
genol., March, 1947, 57: SOS . — (/. E. Farbcr) 

Sympathectomy. — This procedure may* be 
subject to the following complications: e.xtra- 
pleural hemothorax, pneumothorax, pleural 
effusion, atelectasis and meoiastinal em- 
physema. ExArapleural hemothorax is the 
most serious of these complications. X-ray 
examination and diagnosis of extrapleural 
fluid collections is discussed. — Pulmonary 
Complications of Dorsal Sympathectomy, R. 
C. Pendergrass A* F. F. AUbritlai, Jr., Am. 
J. Roentgenol., February, 1947, ST: 90S. — 
(J. E. Farbcr) 

Sarcoidosis. — A study of 42 c.ascs of Bocck's 
sarcoidosis is prc.scntcd. The m.ajority of 
these patients had involvement of the medias- 
tinal .and iK'ripheral lymph nodes. A dif- 
ferential diagnosis lx:twecn s.arcoido'i.s and 
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lymphomata is presented. Radiation therapy 
of sarcoidosis is also discussed. The authors 
believe that radiation therapy is indicated 
when symptoms are present. — Boeck’s Sarcoid 
{Sarcoidosis),, A. Oppenheim & R. S. Pollack, 
Am. J. Roentgenol., January, 1947, 57: 2S . — 
(./. E. Farber) 

Tuberculosis in Sugar Plantations. — ^E.xam- 
ination of school children and pre-school 
children in the northern rural part of the State 
of Rio de Janeiro, Brazil, showed tuberculosis 
disease and tuberculosis infection rates com- 
parable to those in the Federal District of the 
country and far higher than those in the 
southern part of the neighboring State of 
Espfrito Santo. Among possible causes are 
sugar mills with comparativel}'^ recent in- 
dustrialization. Tuberculosis infection rates 
in a sugar mill district averaged 29.4 per cent 
in pre-school children, as compared to 37.3 per 
cent in a single isolated school, 43.8 per cent 
in a kindergarten and 60.5 per cent in a school 
group. The infection rate decreased slightl}' 
and the disease rate increased with the prox- 
imitj' to rural areas. In a school group less 
than six miles from an urban centre, skin tests 
were positive in 80.3 per cent, as compared to 
64 per cent in a similar group in the citj- of 
Rio. The high tuberculosis rates show the 
need of BCG vaccination in anergic cases. 
More than 1,000 children were vaccinated as a 
result of this studj \ — A tvbcrculosc nas usinas 
de agiicar do Norte Flvminense, M. A. Fleury 
da Silveira, Clin, iisioL, Jidy-Septcmber, 1946, 

J: 2S7.—(A. a. Moll) 

Minimal Tuberculosis.— Fifty-five patients 
mth small unihatcral, active, radiologically 
non-(!a\'itating tuberculous lesions underwent 
treatment in an institution. Thirty-four 
patients had bed-rest alone; of these, 17 re- 
lapsed, including 2 who relapsed twice. 
Twenty-nine patients received collapse ther- 
apy (8 after relapse in group 1); among these, 
there were no relapses. The patients who 
relapsed had been in the institution for the 
leiist length of time and had returned to work 
earlier. One-htilf of the relapses occurred 


within the first year after discharge. Most 
occurred during the years 1943 to 1945 as a 
result of the e-xigencies of the war. Relapses 
in the conseivatively treated group took place 
despite the patients having been away from 
work for three to eighteen months . — The 
Treatment of Minimal Tuberadmis Chest 
Lesions, R. Heller, Tubercle, March, 1947, 
28: 49.~{A. G. Cohen) 

Treatment of Noncavemous Tuberculosis. 
— Tuberculosis literature deals largely with 
treatment of patients showing cavities in 
their lungs; scant attention has been paid to 
that ever-increasing number of earlj' diagnosed 
non-cavernous group of patients with unilat- 
eral or bilateral infiltrations, with or without 
bacilli in their sputum. Which cases should 
be treated with pneumothorax among this 
group without cavities? Reports from the 
0resund Hospital in Copenhagen analyzing 
unilateral cases in which the extension of the 
lesion was less than one-half of one lung, 
including cases with small caxitics (up to 2 
cm. in diameter) revealed that 63 per cent of 
tlie pneumotliorax treated patients witli 
caxities recovered as against only 26 per cent 
recovering with conseivative treatment. In 
the non-cavernous cases, tlie corresponding 
figures for recoverj' weie 56 and 42 per cent 
for the two types of therapy. A comparable 
series is presented in this paper from the 
Skdrping Sanatorium, dealing with 226 pa- 
tients without cavities and followed for at least 
five j’ears. Onlj' 36 patients received pneu- 
mothorax treatment for widely different tj^pes 
of lesions, making any conclusions impossible 
as to the efficacy of treatment. Of the 190 
patients treated conservatively, results are 
r.ather poor regarding recoveries: 40 per cent 
of unilateral bacillarj' cases, 34 per cent of 
bilateral bacillarj' cases, 59 per cent abacillary 
unilateral and 50 per cent abacillarj' bilateral, 
Even thougli this series is small and statisti- 
callj' inconclusive, it is published to emphasize 
the serious prognosis of non-cavemoiis tuber- 
culosis in cverj' case under conservative treat- 
ment — a fact which appears to be insuffi- 
cientlj' recognized . — On the Treatment and 
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Prognosis of Puhnouartj Ttthcrmlosis vithoxd 
Carilotion, E. Strandgaard, Ada ivhcrc. 
Scatidinav., 191)6, 20: ISS. — (P. Q. Edwards) 

Tuberculosis and Right Heart Disease. — 
The clectrocnrdiogr.am is tlic only useful 
nic.ans of detecting right heart stniin before it 
becomes manifest clinically as right heart 
failure. Of the 1C3 patients with advanced 
imlraonary tuberculosis who were investigated, 
71 showed altcnations consistent with a 
diagnosis of right )iearL strain. It was deter- 
mined that me.asurcmcnt of the circulation 
time, venous iwessure and wafer b.alance was 
of little value in diagnosing the condition, 
inasmuch as the majority of patients who were 
invcstig.atcd showed normal values. Digitali- 
zation is of value in patients with right heart 
strain before signs of dccomi)cnsation arc 
e\ndcnt. This treatment is usuallj’- applied 
before major surgery is considered, and 
digitalis is continued for .some weeks following 
the operation. In some cases an improve- 
ment in the clcctrocardiograpliic .abnorm.alitics 
was observed following digitalis treatment. 
In this series, the glycosides rather than whole 
digitalis preparations wore used. — Die Jlcrz- 
scliddigung bci Jjungcnhthcrbidosc and Hire 
Bchandlvvg mil Digitalisdcrivalen, H. Sfeinlin, 
Schrek. vied. Welnischr., Jamiarij 11, 1947, 
77: 72 . — (//. Marais) 

Asthma and Tuberculosis. — Six case his- 
tories are given to illustrate coexistence of 
asthma and tuberculosis. That asfJima may 
mask the progress of a tuberculous infection 
is of serious concern, in so far as the clinician 
may not realize that the symptoms attributed 
to asthma, such as transient fever, wheezing, 
night sweats and dyspnea, may in reality be 
due to an active tuberculous lesion. Several 
additional case histories, with serial chest 
films, are presented to indicate the tyjje of 
tuberculous lesion in which asthmatic sjnnp- 
toms are most likely to occur: tuberculous 
tracheobronchitis, bronchostenosis and toreion 
of a bronchus. Because of the frequent ap- 
pearance of asthma-like symptoms in tuber- 
culosis, regular roentgenological examination 


should be made in all patients with asthma to 
prevent missing the more serious diagnosis of 
coexisting tuberculosis. — Asthma and Tuher- 
atlosis J. G. Gerrits, Ada Inhere. Seandinav., 
1946, 20:2S6.~iP. Q. Edwards) 

Calcium Therapy. — The cxT^erimental and 
clinical experience with calcium in limiting 
exudative and allergic reactions forms the 
ralion.alc of calcium fherap 3 ’ in pulmonarj’ 
tuberculosis. It is felt that exudative and 
allergic phenomena frequentlj' contribute to 
the clinical picture, and calcium injections 
have, therefore, been cmploj'ed routinelj' as 
adjuvant thcrapj' in the author’s institution. 
Since 1927, 400,000 ampules of 10 to 20 per 
cent solutions of injectable calcium prepara- 
tions have been used without serious reactions. 
Of the total, 350,000 injections were given 
intramuEcularlj’, and only 4 infections were 
seen; 3 of these could be attributed to breaks 
in the technique. Twenty per cent calcium 
.solutions arc alwaj's given intravenousl)’-, and 
no serious consequences have ever been en- 
countered. It is felt that the dnig has been of 
definite value in reducing the exudative phase 
of the disease and in jireventing or limiting 
pleural effusions. Tliis applies to spontaneous 
pleural effusions as well as to effusions resulting 
from thoracoscopy and pneumonolysis, or to 
effusions occurring e.xtrapleurally from extra- 
pleural pneumonolysis. Any effect of the 
theraii}' on the blood calcium level is dis- 
counted because blood calcium detenninations 
have shown that the calcium level is usually 
normal in pulmonary tuberculosis. Neverthe- 
less it is felt that calcium therapy is helpful 
in reducing the number of fatal hemoiThages. 
Only 2 cases of fatal hemorrhage have occurred 
in 5,000 cases. — Praktische Erfahrungen mil 
der parenieralen Calcinmtherapie bet der 
Behandlung der Lnngcntnberkuhse, H. Stock- 
Hv, Schweiz, med. Wchnschr., .Famiary 11, 
1947, 77: S5.~{ H. Marais) 

Acid-base Balance in Tuberculosis. — 
Changes in acid-base balance are rarelj' 
observed in putoonary tuberculosis, unless 
the disease is extensh-e and terminal. When 
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kidney function is not normnl, liowcvcr, 
chnngcs enn be produced with relative care by 
administration of acid or alkali. This study 
is concerned with 5 patients wliosc kidney 
function precluded adjustments in the acid- 
base bal.ancc by alterations in tlie urine. 
Acidosis and alkalosis were produced e.vperi- 
mentally by administration of .suitable drugs, 
and the influence of this on the blood and on 
the ventilation was obson'cd. If wn.s found 
that the oxygen saturation of the blood was 
only in.significnntly altered by the presence of 
acidosis and allcalosis, but the carbon dioxide 
content and its jiartial pressure were pro- 
foundly affected. In acidosis these values 
are substantially lowered, wbcrcas they 
increase with alkalosis. Acidosis increases 
pulmonary’ ventilation, whereas alkalosis de- 
presses it. This is purely’ a function of tlie 
blood pH and docs not dcirend on the carbon 
dio.xidc content of the blood, ns used to be 
thought. Of interest is a marked increase in 
the dead space with acidosis, and its decrease 
with alkalosis. Increase in the dead space is 
in itself a bar to efficient ventilation, so that 
the presence of acidosis creates a vicious cy’cle. 
The total results in the 5 patients indicated 
that with moderate degrees of acidosis and 
alkalosis compensation is possible, and a 
constant pH is maintained. When the 
chemical disturbances in the blood arc more 
profound, the body docs not sacrifice its 
respiratory function for the sake of maintain- 
ing a constant pH, and a new, though in- 
efficient, equilibrium is established at a lower 
or higher pH. This phase is called the phase 
of decompensated acidosis or alkalosis, re- 
spectively. — lAivge}}funMion tmd Sawc-Basen 
Gleichgcwicht des Blvtcs, P. TI. Bossier & 
K. Wiesingcr, Schweiz, mcd. Wchnschr., 
January 11, 1H7, 77: 65.— {H. Marcus) 

Sarcoidosis and Miliary Tuberculosis. — 
Sarcoidosis is of growing interest to the sana- 
torium physician because of its relative fre- 
quency in his practice. Possible relationship 
between sarcoidosis and tuberculosis has 
prompted a great deal of discussion, the 
present report adding one more case history 


to support the belief that the two di£ca£r.s 
arc in some way varying aspects of the same 
pathogencfic agent. In this case, liistological 
studies of autop.sy specimens revealed transi- 
tions from proliferative lesions typical of 
sarcoidc.'is to Ic.^ions with necrosis and casea- 
tion, fy’picnily’ tuberculous in character, sup- 
porting the view that miliary' tuberculosis in 
this ease was a consequence of the earlier 
sarcoidosis. Tlie patient had been BCG 
vaccinated, producing a positive Mantoux 
reaction to 0.1 mg. of tuberculin eighteen 
months before the first sign of sarcoidosis, at 
which time his tuberculin test was negative to 
1.0 mg. He remained negative throughout 
the course of his disease, during which the 
sarcoidosis progressed from the initial hilar 
adenopathy and subchronic uveitis, to granu- 
lomatous lesions in the nasal mucosa, tonsils, 
cpipharynx and pharyn.v, peri])hcral lymph 
nodes throughout the body’, miliary densities 
in the lungs and finally death from miliary 
tuberculosis. — Lymplwgranuhmatcsis benigna 
(Schaumann) CcmpUcaicd by Miliary Tuber- 
culosis in a BCG Vaccinated Patient, L. 
Ehrner, Acta tubcrc. Scandirwv., 1946, 20: 
ISS.- — (P. Q. Edwards) 

Tonsillogenlc Miliary Tuberculosis. — The 
disease started in the 4 cases reported with 
subacute tonsillitis only’ later diagnosed os 
tuberculous. The lesions ulcerated mthin a 
few weeks and spread to the oral and pharyn- 
geal mucosa. The ly’mph nodes of the neck 
rapidly became involved, and tuberculous 
abscesses formed in 3 instances. All cases 
occurred in y’oung soldiers and terminated in 
miliary tuberculosis one and one-half to three 
months after onset of the disease. Two cases 
were autopsied and the findings suggested the 
tonsillary tubereulosis as the primary focus. — 
t)ber tubercidosc tonsillcgene Sepsis, H. R. 
Gadolin, Acta oto-laryng., 1946, 34: 465. — {B. 
Gerstl) 

Splrography In Bilateral Collapse. — ^At the 
Miguel Pereira Hospital at Rio spirography 
has shown a definite advantage over spirom- 
etry in the selection of patients for bilateral 
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ftpain liccomc ventilated, and with proper 
synchronipm l)etwcen pkelotnl and rmooth 
muFcIo liinR volume actually deercaFcs with 
oxorciFC, rather than jnerenres, to the henefit of 
the subject. — The. Tie^ilatxon of the iMug Vol- 
vme and Th D>s:liirhnnm, F. Verzdr, ScJiticiz. 
tried. Wchneehr., Sondcmnmmcr, September 
IG-Sl, IDJtG, 76: 9SG~{ 11. Marctix) 

Pulmonar}' Function Test.s. — The oee.a.eionnl 
patient with lc.‘:.‘r than SO per rent vital 
capacity in whom surpery wn.s nevcrthclcfs 
carried out and who showed no dyspnea 
except after c.vcrci.'^c, .supge.stod that the 
aital capacity is not an accurate indicator of 
pulmonarj’ function and that ahilitj* of the 
lung tis.suc.s to diffuse oxygen i.s a large factor 
in pulmonarj’ function. Blood oxygen s.atum- 
tion changes occur only when clinical cxidcnce 
of anoxia is likewise present; hence some other 
means of determining pcrme.ability of alveolar 
tissues seemed indicated. To estimate pul- 
monary function, two factors should bo 
determined: ventilator}’ function and diffusion 
function. The former is the resting minute 
volume of ventilation, and the maximum 
breathing capacity for one minute. Ventil- 
ator}' reserx’c is maximum breathing capacity 
divided by minute x’olume, which is about 20 
in normal males, and 13 in normal females. 
(Normal figures given by Cournard, Richards 
and Darlington: resting minute ventilation: 
7.5 liters, maximum breathing capacity in 
males : 154 liters, females : 100 liters.) O.xygcn 
diffusion is measured by the twenty-second 
use of a rebreathing bag containing a liter of 
air. Mean values for 23 normal males after 
a standard exercise test were 7.95 volumes 
per cent (±0.851), for 25 normal females 8.30 
(±0.74). By this method, an oxygen 
volume per cent up to 9.5 was considered a 
good diffusion, above 10 was an indication of 
impairment of permeability and diffusion 
which w'ould suggest caution in contemplation 
of major thoracic surger}’. As a rule, there is 
no constant relationship between oxygen 
diffusion and ventilatory reserx’e; both factore 
should be ascertained and considered seriously 
before surgery. Tidal air bears no relation- 


ship to ventilatory rc.scr\'c or the diffusion of 
oxygen. Measurements of alveolar air are 
most unreliable as an indication of oxygen 
diffii.sion bccau.'^e of the unstable conditions 
in the alveoli. A study of 41 patients is 
prc.>’cntcd in this paper, analyzing the estima- 
tions of pulmonary function by u.sc of both 
ventilator}’ rc.scrvc and diffusion of ox}’gcn. 
Eight complete case histories arc given, with 
data on pulmonary function both before and 
after major thoracic surgery . — The Vcltte of 
Pulmonanj Function Teste in Thoracic Surgery 
for Pulmonary Tuberculosis, G. G. Omstein, 
Quart. Pull. Sea TTcte Hasp., October, JG/iG, 
S: S70.—{P.Q. Edicards) 

Oxygen and Carbon Dioxide Diffusion. — 
Equipment to mca.sure the diffusion of oxygen 
in the alveoli consists of a rebreathing bag 
and a simplified oxygen and carbon dio.vide 
analyzer. The analyzer which has an ac- 
curacy of ±0.1 per cent is far easier to operate 
than the more accurate Hendcrson-Haldane 
apparatus. A detailed description of this 
analyzer is given. After a standard c.\orcise 
test , subjects arc connected for twenty seconds 
with a rebrc.athing bag containing one liter of 
air. In 22 normal adult males, the o.xygen 
volumes per cent of 20.93 originally in the bag 
was reduced to a mean x’olume of 7.95 ± 
0.S51 ; carbon dioxide of 0.03 volumes per 
cent was increased to 8.09 ± 0.436. In 25 
normal females, the mean o.x}’gen volume per 
cent was 8.30 ± 0.714 ; carbon dioxide volume 
per cent was 7.70 ± 0.497. An ox}’gen 
x’olume per cent up to 9.5 is considered good 
diffusion of oxygen; abox’e 10 is an indication 
of impairment of permeability and diffusion. — 
Simplified Equipment for Estimating the 
Diffusion of Oxygen and Carbon Dioxide in 
the Lungs, G. G. Ornsicin, Quart. Bull. Sea 
View Hasp., October, WJ^G, 8: SOS. — (P. Q. 
Edicards) 

Phrenicectomy. — Of all operations on the 
phrenic nerve, phrenicectomy is the only one 
furnishing the long, continued rest required 
for the healing of cavities. Patients must be 
selected w’ith care. Among some SOO chest 
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operations performed in a two-year period at 
the Miguel Pereira Hospital at Rio, only 25 
were phrenicectcmies, and in 3 cases these 
were associated ndth a pneumothorax. In 18 
cases the operation was on the right side, and 
in 7 on the left. The age ranged from 12 to 
more than 50 years in 2 cases. The clinical 
type of the disease was ulcero-fibro-caseous in 
10, ulrero-careous in 10 and ulcero-fibrotic 
in 5. No statement can he made as to remote 
results since all patients are still under obser- 
vation and a number of them were operated 
less than a year ago. The operation was at 
first limited to basal cases, but it is now being 
extended to lesions higher up. — l.imites e 
indicagues da frenicectoviia, R. Fernandes, 
J. M. Costello Branco, J. Batista Rocha & 
J. Martins dos Santos, Clin. tisioL, Jttly- 
September, 1946, 1: 1S5. — (A. A. MoU) 

Results of Thoracoplasty.— This is a review 
of 200 patients who underwent thoracoplasty 
•for different types of tuberculosis. In this 
consecutive series, 188 patients were female 
and 12 were male. All together, 364 (or 1.8 
stage per patient) stages were performed. 
Bilateral lesions were encountered in 98 cases. 
All patients had cavities. The majority, 77.5 
per cent, were between the ages of 20 and 39, 
11 per cent between 15 and 19, and one case 
was over 60 years. The indications for 
thoracoplasty depend upon the character of 
the lesions. Primary thoracoplasty should be 
done for apical cavities with fibrotic wall. 
All active lesions are perfect indications for 
thoracoplasty, provided that they are localised 
in the upper half of the lung field. Giant 
cavities give poor results, unless cavernostomy 
and phrenic exeresis are done previously. In 
minimal apical lesions, one stage is generally 
sufficient to control the disease, but lobectomy 
is preferable, provided the respiratory capacity 
is adequate. Giant cavities with a ball valve 
mechanism and retention of secretion as well 
as bronchiectasis are formal contraindications. 
The social status of the patient should not be 
neglected. If prolonged conserv'ative treat- 
ment is not feasible, thoracoplasty should be 
done early. The operative risks are directly 


related to the e.xtent of the lesion. Patients 
under 15 and over 50 years give poorer results 
than those between 15 and 50. Pre- and post- 
operative care are as important for final 
satisfactory results as the surgical procedure 
itself. A complete cardiac and respiratory 
examination, including electrocardiogram and 
bronchoscopy, should be routine preoperative 
procedure. The author describes a modifica- 
tion of the classical thoracoplasty which he 
has used in one-fourth of his series. Sub- 
periosteal resection of the third rib is followed 
by a total resection of the second and first ribs 
in then’ entire length, including the periosteum 
and the fixation of the second intercostal 
muscle to the paravertebral muscles through 
a hole in the third intercostal space. This 
procedure prevents regeneration of the two 
upper ribs and permits a postponement of the 
second stage until complete postoperative 
recovery has taken place and so lowers the 
mortality rate. In 150 consecutive cases 
in which the classical technique was used, 283 
stages (1.9 stage per patient) were necessaiy, 
whereas in 50 consecutive cases with the new 
technique, only 81 stages (1.6 per patient) had 
to be done. Moderate apicolysis was done 
in all cases but in those with giant camties. 
Postoperatively, six months of rest was con- 
sidered minimal requirement. The results 
were: conversion of sputum to negative and 
apparent stabilization of the disease in 139 
(69.5 per cent). Thirty-three patients, or 
16.5 per cent, died. The others were im- 
proved or were lost sight of. The mortality 
in the unilateral cases was 14 (13.7 per cent), 
in the bilateral cases 19 (19.4 per cent). Four 
cases (2 per cent) had minimal lesions and all 
were cured. Fifty cases (25 per cent) were 
moderately advanced. Of those, 46 (92 per 
cent) were cured and 1 (2 per cent) died. 
There is a distinctive increase in mortality 
during the second and third stage and espe- 
cially after revision-thoracoplasty. After the 
first stage, there were 10 deaths among 200 
operations; 8 were operative and 2 late deaths. 
In the second stage, there were 18 (12.1 per 
cent) deaths among 148 operations, of which 
12 were immediate and 6 late. After the 
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third stage or revision, there were 5 (31.2 per 
cent) deaths in 16 cases. The deaths have 
considerably decreased since aspiration-bron- 
choscopy and blood transfusions during the 
operation have been routinely employed. 
The author’s modified technique shows a 
definite superiority over the standard tech- 
nique. There were only 3 (6 per cent) deaths 
in his series of 50 with 84 per cent of conver- 
sion of sputum, whereas in the series of 150 
operated on by the old technique, only 64 per 
cent were stabilized and 30 (20 per cent) died. 
— Estado actual de la toracoplaslia en el 
iratamiento de la tuhcrcuhsis pidmonar, J. L. 
Gomez Pimienta, Rev. mid. d. Hasp. gen. 
Mexico, January, 1946, 8: SOS. — (IF. Swic7ity) 

Resection for Pulmonary Tuberculosis. — 
The author relates his experiences of twelve 
months’ work with Overholt in Boston. 
Lobectomy or pneumonectomy have decided 
advantages over thoracoplasty in selected 
cases of tuberculosis. There is immediate 
conversion of sputum and complete extirpa- 
tion of the focus. The rapid cure means great 
economic advantage to society. Disadvan- 
tages are; the liigh mortality (which has 
decreased in the last 100 consecutive cases to 
only 3 per cent); the postoperative complica- 
tions (6 per cent spread and 3 per cent 
broncho-pleural fustulae) and the reduction 
of lung function by emphysema. Tliis can be 
remedied by subsequent thoracoplasty and 
phrenicectomy. Definite indications for radi- 
cal surgerj’' are limited to: residual cavities 
after thoracoplasty; tuberculoma; basal tuber- 
culosis; insufiBated ca^dties limited to one lobe 
and uncontrollable hemoptysis. For all other 
types, radical surgery for tuberculosis is still 
in its experimental stage . — La cirugia radical 
en el tratamiento de la tiiberculosis puhnonar, 

F. E. Tricerri, An. de cir., September, 1946, 11: 
210. — (IF. Sivienty) 

Pneumonectomy. — There is a place for 
pulmonary resection in the treatment of 
pulmonary tuberculosis, not in competition 
with established relaxation measures, but in a 
well defined group of patients without reason- 


able hope of cure by collapse therapy. Most 
authors agree on the following indications for 
resection: (/) e-xtensive bronchial stenosis, (2) 
tuberculoma, (S) cavities failing to close under 
adequate thoracoplasty, (4) lower lobe ca^dties 
not amenable to collapse treatment, (5) 
tuberculous bronchiectasis. A series in which 
lobectomy was performed in preference to 
thoracoplasty despite the possibility of per- 
forming thoracoplasty, yielded results two to 
four years postoperatively that compare 
unfavorabty with those obtained by thoraco- 
plasty in similarly suitable cases, both in terms 
of mortality rate and sputum conversion. 
The hazards of resection are due to; (l) the 
fact that tuberculosis is not limited to the 
parenchymal tissue of one lobe alone nor, in 
the majority of instances, even to one lung; 
(2) overdistension occurs in remaining lobes 
with reactivation of apparently healthy tissue 
in which there was quiescent or inactive 
disease; (S) bronchogenic spread occurs in a 
relatively high percentage of patients; (4) 
tuberculous empyema, either pure or mi.ved, 
is a frequent complication. A series of 18 
patients is presented in wliich pneumonectomy 
was performed in 4 and lobectomy in 10 for one 
or more of the above indications. In 4 
additional cases tuberculosis was not present 
or went unrecognized at the time of operation. 
Seven died, 7 are still Ihdng with active 
tuberculosis, and 4 have no complications to 
date. Tuberculous empyema occurred in 5 
of the 7 dead, three to six weeks postopera- 
tively. Tuberculous pericarditis caused death 
in one patient in whom a contralateral lesion 
was improving one year postoperatively. 
Circulatory failure occurred on the third 
postoperative day in the remaining death, but 
a contralateral spread was seen at autopsy. 
E.xacerbation or spread of pulmonary tuber- 
culosis was a factor in 4 of the 7 deaths and 
late extension to the pericardium was seen in 
another. Overdistension of the remaining 
lung tissue was apparent^ responsible for 
reactivation of tuberculous lesions in 4 patients 
including one of the fatal cases. Of the 7 
remaining alive, one will probably die; the 
others seem to be doing satisfactorily. While 
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it is possible that removal of grossly involved 
lung tissue (eliminating toxemia) may - help 
other lesions, overdistension of the remaining 
lung is hazardous and Overholt’s suggestion 
to tailor the chest to fit the lung is not always 
immediately practical. Two case histories 
are presented in detail . — Lobectomy and 
Pneumonectomy in Pulmonary Tuberculosis, 
D. Carr & J. S. Harter, Dis. of Chest, Septem- 
ber-Octoher, 19^6, 12: SS7. — {K. R. Boucol) 

Cavemostomy.— Cavemostomy has been 
used sporadically for man:^ years. Its present 
status is highly equivocal since the procedure 
is employed in such small, different series of 
cases. A review of 15 cavernostomies nath 
apparently favorable results in 8 patients is 
presented. Indications are varied; a large 
cavity in a lung not suitable for thoracoplasty 
or resection was the most common situation in 
which cavemostomy was performed. After 
localization of the cavity by X-ray markers or 
lipiodol and methylene blue injection into the 
periosteum oveiljing the cavit}’’, an incision 
was made for a 2 inch subperiosteal resection 
of the rib. lodofoim packing was used when- 
ever free pleura was encountered and incision 
of the ca\aty was a second-stage iwoccdure. 
Otherwse, the cavity was unroofed bj' remov- 
ing the required number of rib segments to 
afford free drainage. High j^ostoperativc 
temperatures, possible because of autotuber- 
culinization, for one to two weeks were usually 
seen. Tubercle bacilli disappeared from the 
wound secretions usuallj* within the first week; 
sputum conversions, when obtained, became 
apparent in the first six weeks. Operative 
mortality was 2 out of 15. — Carcmoslomy, 
L. A. Hochberg, I. Fink & TF. M. Chardack, 
Quart. Bull. Sea Vicic JIosp., October, 1940, 
S: S4S. — (P. Q. Edwards) 

Pleurisy with Effusion. — ricurisy with 
effusion when cause is in doubt is believed to 
be tuberculous. It is sometimes followal by 
fmnk tuberculosis in the lungs or other organs. 
Present study is based on 233 patients who 
had pleurisy with effusion, from the Ealing 
Chest Clinic, 1937-1944. Forty-three had 


X-ray etddence of parenchymal pulmonary 
tuberculosis and were e.\cluded. The remain- 
ing 190 were kept under constant observation 
in the clinic for maximum periods up to the 
end of 1945, with the exceptions that one 
patient was lost after two and one-half years, 
and 8 ceased to attend, of whom all are known 
to be alive and well and at work. Of the 190, 
40 have developed secondarj' tuberculosis, and 
6 ha\-e died. The relative incidence of 
secondaiy tuberculosis was approximately the 
same in each age group. The case fatahty 
rates were also evenlj’^ distributed. Of the 40 
patients, 18 were male, 22 female. Appro.xi- 
mately half of the cases of pulmonary’ tuber- 
culosis developed within the first year after 
the initial pleurisy. No cases occurred after 
five years. Of the tuberculous lesions winch 
developed, 15 per cent were extrapulmonary. 
The death rate for the five-year period was 
3.5 per cent . — Prognosis of Primary Pleurisy 
with Effusion, B. C. Thompson, Bril. M. J., 
Apnl 12, 1947, 4S01: 4S7.~{R. TF. Clarke) 

Renal Tuberculosis and Primary Infection. 
— ^Using erythema nodosum ns the timing 
point for primary infection, it has been shown 
by others that tuberculous meningitis occurs 
most often within two months, pleuritis within 
six months, bone and joint involvement mthin 
two years and pulmonary involvement within 
five years. Genito-urinary tuberculosis seems 
to be an exception to this rule. An an.al.vsis 
of 292 cases of renal tuberculosis showed 55.S 
per cent to be. in men; IS per cent showed 
bilateral involvement at the first examination. 
The time intcrr’al from ciythcma nodosum 
and pleuritis to the appearance of renal tuber- 
culosis was less th.an one year in 5 cases, up to 
five yc.ars in IS cases and more than fifteen 
years in 17 cases. There were also long 
intcrv.als between other m.anifcstations of 
tuberculosis and renal involvement : in 5.5 cases 
the interval was more than fivcy'ars and in 21 
it was more than fifteen years. One-half of 
the p.atients who had another marsifestation of 
tuberculosis before the renal h.ad more th.nn 
one (up to 4 or 5) sirch nianifcyt.ation. In this 
group there w.-m involvement of the pleimr in 
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material. In clinical tuberculosis the repro- 
duction and gronrih of tubercle bacilli is 
irregular and occurs over long periods of time. 
The applicability of streptomycin to human 
tuberculosis is limited. — The Tubercle Bacillus 
aud Fvndarncnlal Chcmolhcrapciitic and Anti- 
biotic Action,' IL J. Carper & M. L. Cohn, 
Yale J. Biol, ct jlfcd., October, 1946, 19: 1 . — 
(A. A. Cohen) 

Streptomycin Resistance of Tubercle Bacilli. 
— ^Tubercle bacilli isolated from guinea pigs 
inoculated with sputum, urine or material 
obtained on gastric lavage from tuberculous 
patients, who were being treated with strepto- 
mj'cin, were as resistant as cultures isolated 
directly from the same materials. Cultures 
of tubercle bacilli from patients rccei\’ing 
streptomycin retain their resistance to the 
drug even after residence in guinea pigs for 
ten \s*eelcs or more and subsequent main- 
tenance on glyccrinated egg-yolk-agar for 
many weeks. — Persistence of Bcsistancc of 
Tubercle Bacilli to Streptomycin during Pass- 
age through Giiinca Pigs, A. G. Karlson, IF. H. 
Feldman & H. C. Hinshaw, Proc. Soc. Exper. 
Biol. & Med., January, 1947, 6f: G. — (F. B. 
Seibert) 

Quantitative Effect of Streptomycin. — A 
simple, safe and accurate method is described 
for the quantitative estimation of the growth 
of Mycahactcrium htbcrculosis based upon 
turbidimetric measurements in Dubos me- 
dium. This procedure can be applied to 
measuring the rate and amount of grou^th of 
M. iubcrcidosis in various media, as affected 
by the presence of streptomycin. The tur- 
bidity w'as correlated with the weight of cell 
material and with the number of viable cells 
as determined by plate counts of aiable 
bacteria' in a suspension. A standard curve 
was prepared. — Quantitative Measurement of 
GrowUi of Mycobacterium iuberadosis: Effect of 
Streptomycin, Dorothy G. Smith, Proc. Soc. 
Exper. Biol. & Med., January, 1947, 64: SG. — 
(F. B. Seibert) 

Streptomycin and Dlasone in Experimen- 
tal Tuberculosis. — ^Both streptomycin and 


diosonc have shown some degree of thera- 
peutic effectiveness in the treatment of ex- 
perimental tuberculosis in guinea pigs. When 
given together they exert oven greater effect, 
suggesting a s}Tiergistic or additive effect. 
Both are more effective in suppressing tuber- 
culous infection by the institution of treatment 
within a few days after inoculation with 
■virulent tubercle bacilli than in the treatment 
of established lesions developing two weeks or 
longer after infection has been established. — 
Streptomycin and Diasonc in the Treatment of 
Experimental Txtberculosis of Guinea Pigs, 
F. T. Callomon, J. A. Kolmer, Anna M. 
Rule & A. J. Paul, Proc. Soc. Exper. Biol. & 
Med., November, 194G, 63: 9S7. — (F. B. 
Seibert) 

BCG Sensitivity to Streptomycin. — ^In order 
to test the effect of streptomycin on BCG, two 
scries of tests were made. The drug was added 
in varjang dilutions to Sauton fluid to which a 
xngorous culture of BCG was added. Daily 
inspection of the cultures revealed that normal 
growth took place in bottles containing strep- 
tom3'cin one unit per cc., marked inhibition in 
2 units per cc. and barely xdsible growth in 
5 units per cc. After seventeen days’ incuba- 
tion, the cultures were dried and w’eighed, 
showing results corresponding to the visible 
results. Secondary cultures were then made, 
which showed growth in all cases, although the 
number of colonies decreased as the strepto- 
mycin concentration increased. In the second 
e.xperiment BCG suspensions in diluted Sauton 
fluid (BCG vaccine) were mixed with equal 
portions of streptomycin solutions making 
concentrations from 5 to 100 units per cc. 
After time intervals from one-half to twenty 
hours at room temperature, the mi.xtures were 
centrifuged and cultures were made from the 
sediment. Only after twenty hours’ e.xposure 
in concentrations of 50 and 100 units per cc. 
were bactericidal effects observed. The bac- 
tericidal effect was markedly less pronounced 
on resting cells than cells undergoing 
growth. — The Sensitivity of BCG to Strepto- 
mycin, J. B^c & Th. M. Vogelsang, Ada 
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F. French, Proc. Soc. Exper. Biol. & Med., 
November, 1946, 63: SI 9. — (F. B. Seib^t) 

Chemotherapy with Diphenylsulfone De- 
rivatives. — series of derivatives of 
diphenylsulfone, sulfoxide and sulfide were 
tested for in vitro tuberculostatic activity and 
for antituberculous therapeutic activity in 
guinea pigs. The follomng compounds in 
addition to the reference materials, 4,4'-di- 
aminodiphenyl-sulfone and its derivative 
diasone, showed high in vivo activity: 
4-benzylideneamino, 4'-aminodiphenylsulfone; 
4-nitro, 4'acetyl-aminosulfoxide (hypo): 4,4'- 
diacetyl-aminodiphenylsulfoxide (oral). 4- 
Chloro, 4'aminodiphenylsulfide and the 
corresponding iodo derivative were highly 
tuberculostatic in vitro but were devoid of 
in vivo activity . — Derivatives of Diphenyl- 
stdfone, Related Sulfoxides and Sulfides in 
Experimental Tuberctdosis, B. L. Freedlander 
& F. French, Proc. Soc. Exper. Biol. & Med., 
Novmber, 1946, 63: S61. — (F. B. Sdbert) 

Complications with Diasone.— Severe toxic 
reactions were encountered in 2 patients 
during the use of usual therapeutic doses of 
diasone. In each case cyanosis was the first 
sign, followed rapidly by dyspnea, fever, 
exanthematous rash leading to bullae and 
e.xfoliation and marked leduction in red cells. 
One of the patients had a hemolytic reaction, 
with severe anemia and jaundice. Because of 
these serious, near fatal, reactions in 2 out of 
14 patients treated with diasone for less than 
one month, the opinion is expressed that this 
drug should be discarded permanently and be 
replaced by a less toxic substance. — Compli- 
caiions in Connection with the Use of Diasone 
in Tuberculosis, E. Hedvall, Acta tuberc. 
Scandinav., 1946, 20: I64. — {P. Q. Edwards) 

Pulmonary Changes after BCG Vaccina- 
tion. — ^Pathological pulmonary shadows in 
BCG-vaccinated children are difficult to 
interpret, particularly when veil-like infiltra- 
tions and associated hilar indurations persist 
on the roentgenogram for only one to two 
months. A study of 9 such cases is reported. 


in which the diagnosis of primary tuberculosis- 
was made in 2 cases in spite of failure to find 
bacilli. In each of these patients, there had 
been some question regarding the immunologi- 
cal response to BCG; one of these children 
may have been infected with tuberculosis 
before the vaccination. Two of the 9 cases 
were found to have atypical virus pneumonia 
by demonstration of cold autohemagglutinins 
in their sera. The 5 other cases had pul- 
monary changes of a much shorter duration 
than is characteristic of primary tuberculosis. 
Wallgren states that primary tuberculosis 
causes shadows to persist for six months 
before showing regression. These children 
had infiltrations lasting but one to two months, 
associated with increased sedimentation rates 
and brief periods of fever in several cases. 
The possibility of a more benign, shortened 
course for primar 3 ' tuberculosis in BCG- 
vaccinated children should be considered, 
although the diagnosis of atypical virus pneu- 
monia seems more likely in view of the 
absence of bacilli by gastric examinations in 
all cases, the brief or absent febrile period and 
the typically evanescent veil-like infiltrations 
in the parenchyma of the lungs. Unfortu- 
nately, cold autohemagglutinins were not 
tested for in 5 of these patients, which might 
have confirmed the diagnosis of virus pneu- 
monia . — Roentgenological Pulmonary Changes 
in BCG Vacdnaied Children, G. Birke, 
Acta tuberc. Scandinav., 1946, 20: 107 . — 
(P. Q. Edwards) 

Lupus following BCG. — Although BCG 
vaccination maj^ occasionally give rise to 
abscess formation at the site of injection or a 
regional lymphadenitis, this is the first known 
case of post-vaccination lupus xmlgaris de- 
veloping over the area used for injection. 
The patient was a Ifi-jear-old workman who 
was vaccinated uith BCG in his left deltoid 
region. Ulceration appeared soon after- 
wards, followed by a slowly spreading lesion 
which became 7x6 cm. in size within sLx 
months. Local treatment with pjTogallic 
acid ointment seemed to produce temporary 
healing, soon to be followed bj' necrosis and 
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ulceration with tj'pical nodules along the 
margins. Ten series of treatments udth the 
Finsen light resulted in excellent improvement. 
Cui'iously, the patient still liad a relatively 
weak reaction to 0.01 mg. of tuberculin, 
although his sedimentation rate was con- 
siderably increased. — lytipus Vulgaris De- 
veloped m the Reaction to a Calmette Vaccina- 
tion, S. Lumholt, Acta tuhcrc. Scandinav., 
me, 20: 136.— {P. Q. Edwards) 

Stain for Tubercle Bacilli. — Osol’s method, 
in which acid-fast bacilli are stained with 
steaming carbol fuchsin and decolorized both 
with acid alcohol and sodium ly^Dosulfite 
udthout counterstaining, was tried on 141 
sputa and 100 gastric specimens. It was 
useful, especiallj’’ with specimens containing 
rare bacilli, but has relativelj' numerous 
sources of error and cannot replace the usual 
Ziehl-Neelsen technique. — La methode d’Osol 
dans la recherche des bacilles de Koch, B. 
Wissmer, Presse mid., March 15, m”, SS: 
181. — (E. Bogen) 

Carbol-Night-Blue Stain for Tubercle 
Bacilli. — Sputa and tissue sections stained 
with an alcoholic solution of night-blue in 
carbolic acid and counterstained with 
chrysoidin revealed more tubercle bacilli than 
Ziehl-Neelsen stains. Specimens negative by 
one method were also free of bacilli by the 
other. — J. Quandt, Zentralbl. f. Baki. u. 
Infektionskr., 1944, ISl: 340. — (.B. Gerstl) 

Respiration of Tubercle Bacillus. — Respira- 
tion of tubercle bacilli varies not only for a 
single species according to the particular 
strain, but also for a single strain according to 
the growth conditions which have been im- 
posed upon it. Even when consumption of 
the medium is equally intense for two strains 
of the' same species, their respirations can 
nevertheless be different, depending upon the 
use to which the bacilli put the consumed 
medium. Energy expenditures e.xacted by 
the culture being different for a single species 
according to the strain, bacilli of a certain 
strain may fix, at the time of multiplication. 


more carbon than the bacilli of another strain, 
and, consequently, form less carbon dioxide 
(consume less oxj'gen) at the expense of an 
equal quantity of carbonated compound. It 
is thus that, in certain cases, \arulent variants, 
in order to form an equal weight of culture 
during a time, destroy more of the medium 
than attenuated variants. However, one 
maj’^ not conclude from these preliminaiy 
studies that a direct correlation e.xists between 
^'i^ulence and respiratory e.vchanges of tubercle 
bacilli. — Les ichanges respiratoires de bacilles 
tubercidcux de souches diffirentes, A. Andrejew, 
Ann. Inst. Pasteur, March, 1947, 73: 333 . — 
(P. Q. Edwards) 

Virulence of Tubercle Bacilli. — Since intra- 
venous injections of ver3’’ small numbers of 
tubercle bacilli into guinea pigs for rdrulence 
tests offer distinct advantages over sub- 
cutaneous injections, a method is described 
for locating suitable viens in the animals’ legs. 
To obtain suspensions free of clumps of bac- 
teria, filtering and centrifugation are em- 
ploj'ed for an optimal period of time. To 
determine the content of tubercle bacilli in 
such suspensions, a modification of Wright's 
method is described, wherein a suspension of 
ordinary baker’s yeast is used in place of red 
cells, as the latter usually disintegrate during 
staining. This control suspension of j'east is 
mi.xed with the suspension of tubercle bacilli 
in suitable proportions, a smear is made from 
the mixture which is stained by the Ziehl- 
Neelsen technique. In a good preparation, 
bacilli and j’^east cells lie singly and evenly 
distributed 2 to 4 per field. At least 200 cells 
or bacteria are counted. With such a tech- 
nique, TOarlence tests have been carried out on 
various strains isolated from sputum in an 
effort to find a highly virulent human strain 
for experimental work. — Vindence Tests on 
Tubercle Bacilli, G. Widstrom, Acta iuberc. 
Scandinav., 1946, 20: 171.— {P. Q. Edwards) 

Superinfection of Tuberculous Rabbits. — In 
genetically similar rabbits, there was no dif- 
ference in the rate of progression of disease 
whether the contact remained in continuous 
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exposure to the contagion or whether it was 
removed therefrom immediately after the 
acquisition of a positive tuberculin reaction. 
The contagion to which the rabbits were 
e-xposed was verj' high so that the incidence of 
acquired disease was 73 per cent in the re- 
sistent (A) familj’ and S5 per cent in the less 
resistant (C) family. The duration of the 
disease of the A rabbits, both those e.vposed 
and those not exposed to superinfection, was 
longer, an average of 4.6 and 5.4 months, as 
compared with -3.6 and 3.9 months, re- 
spectivelj’, for the rabbits of low resistance. 
As in previous studies the A rabbits tended to 
acquire tuberculin sensithuty more rapidly 
than the C rabbits, their allergj' was less 
developed during the course of their disease 
and the progression of the infection was 
slower and anatomically more chronic. — 
Effect of Exogenous Superinfection on Natu- 
rally Acmtired Borinc Tuberculosis in Inbred 
Rabbits, M. B. Lurie & Joyce Becker, Proc. 
Soc. Exper. Biol. & Med., November, 1940, 
63: 4 O 0 . — (F. B. Seibert) 

Pyogenic Infection in Tuberculosis. — 
Pyogenic infections, especially those occurring 
in the pharynx and mouth and spreading along 
the l 5 Tnphatics toward the hilum, are of great 
importance in the pathogenesis of tuberculosis, 
according to Westergren. In trjdng to 
approach more closely the natural mode of 
infection b 3 ’- the upper resiJiratorj^ tract, 
guinea pigs were inoculated intravenously 
with a measured amount of tubercle bacilli to 
wdiich additional intranasal and submucous 
injections wuth Streptococcus viridaiis were 
given. Results showed that guinea pigs 
infected with tuberculosis, both those killed 
and those djung spontaneously, were all not 
only infected with tuberculosis but also with 
two, often three, different species of pyogenic 
bacteria. Although the Streptococcus viridans 
used proved to be nonpathogenic for the 
animals, the induced tuberculous infection 
gave rise to activation of latent organisms 
already present in the animal, as opposed to 
the control nontuberculous animals in w'hich 
the same pyogens were found by culturing the 


respiratory passages. Intranasal instillation 
of broth also appeared to .activate latent 
infections in nontuberculous animals, although 
spontaneous recovery usually took place. If, 
however, the installations were performed on 
tuberculous infected guinea pigs, the activated 
P3'ogenic infections took a malignant course 
which in turn accelerated the progress of the 
tuberculosis. Applicability of these finding 
to human tuberculosis seems possibly of 
importance . — Multiple Infection in Experi- 
mental Tuberculosis in Animals, T. Packalin, 
Ada tubcrc. Sca7idinav., 1940, 20: 199. — (P. Q. 
Edwards) 

Weltmann Reaction In Tuberculosis. — ^The 
Weltmann reaction, both in its original form 
and its nephelometric modification by Wulm- 
mann and Wunderl 3 '^, together with sedimenta- 
tion rate and Takata reaction were studied in 
100 cases of exudative pulmonary tuberculosis. 
A low nephelometric curve (below 400 units) 
or a moderately lugh one combined vdth a 
shift of the Weltmann curve to the left 
indicates a poor prognosis. A high nephelo- 
metric curve (above 550 units) in the presence 
of left shift suggests improvement. The 
Takata reaction proved of no value . — Zur 
Humoralpathologic der Lungenluberkxdose, A. 
Pedrazrini, Schiveiz. Ztschr. f. Tuberk., 1940, 
3: 573. — (P. Gerstl) 

Diagnostic Bronchial Lavage. — In 10 appar^ 
ently arrested patients, in all of whom the 
sputum had been negative for some time,- 
bronchial wasliings proved positive in 6. 
While the method was apparently harmless in 
these cases, it seems inadrisable to try it in 
patients with bronchial asthma, low vital 
capacity or decompensated heart disease. 
Abreu’s series at the Sao Sebastiao Hospital at 
Rio includes 313 cases. Positive results in 
Abreu’s cases were 15.3 per cent . — Diagnostic 
Bronchial Lavage, M. M. Bueno, Clin., 
iisiol., July-Septemher, 1940, 1: 222. — (A. A. 
Moll) 

BCG Vaccination In Sarcoidosis. — ^Interest 
in a diagnostic test for Schaumann’s disease 
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Pulmonary Hydatid C 3 'sts. — Consen’ative 
measures which liave been used in the treat- 
ment of simple univesicular cysts are reviewed 
critically: (1) Expectant; with the hope that 
spontaneous expectoration will occur; there is 
great probability that the disease will progress. 
(2) Aspiration; while this has produced many 
cures there are also many dangers. (S) Arti- 
fici.al pneumothorax; this is very dangerous; 
it may cause rupture of the cyst with e.\pecto- 
ration into a bronchus or e.\pulsion into the 
pleural ca\'ity. (^) Drugs and radiotheraps'; 
these are of no value. (5) Bronchoscop 3 '; 
this is of no value. In 133 reported cases in 
which hj'datid cj'sts were coughed up, there 
were 31 deaths. In children, the greater 
frequenc 3 ' of spontaneous rupture, as well as 
the greater surreal risk, have been advanced 
as ai^guinents for conservative therap 3 ^ The 
author disagrees with tliis reasoning. Upper 
lobe cysts are supposed to have a gi-eater 
chance to be ex^pectorated spontaneously. 
The dangers of operation upon C 3 'st.s near the 
hilum are said to be greater. In both of these 
instances, the author disagrees with sug- 
gestions that conservative treatment is pref- 
erable. The only cases in which waiting is 
approved are those in which the C3’sts are veiT 
small. On the day prior to operation, a small 
pneumothorax is induced. If there are no 
adhesions, a thoracotom 3 ' is done. The C 3 'st 
is located and packed off; it is then aspirated 
slowly but not tapped dry. Incision is made 
tluxjugh the adventitia down to the laminated 
membrane. The C 3 'st is removed easilyx 
The incision in the adventitia is closed. The 
suture line is covered with -vdsceral pleura. 
A catheter is left in the pleural space. Lo- 
bectomy' is ad-vdsed; (1) when the cyst is 
almost as large as the lobe, (2) when the cyst is 
old and has a tough adventitia and (,S) for 
simple cysts which have caused bronchiectasis 
or pulmonary suppuration. In cases of 
. simple bilateral hydatids, the treatment is the 
same. The treatment of complicated cysts is 
varied: (J) Daughter cy'sts; these result from 

a) previous spontaneous “cure” or b) hydatid 
fluid haxdng been spilled at a p^e^^ous opera- 
tive site. The treatment is like that of a 


simple cy'st. (2) Ruptuied and infected 
cy'sts; lobectomy is indicated. (S) Wlien a 
liver hydatid has ruptured into the thorax, 

a) the lesion is drained as widely as possible, 

b) all the hydatid elements are removed and 

c) later the degree of pulmonary damage is 
assessed and the diseased portion of lung is 
removed. (4) A peraistent empty sac; this 
may be a source of hemorrhage or infection 
and lobectomy' is indicated. Thoracoplasty' 
and phrenic paralysis are of no value. (5) A 
dead cyst. This is dangerous and a lobectomy 
must be done. — T//e Treatment of Pxtlmonary 
Hydatid Disease, N. R. Barrett, Thorax, 
March, 1947 , 2: 21. — (A. G. Cohen) 

Syphilis of Lung. — Acquired chronic pul- 
monary sy'pliilis is uncommon and often not 
recognized, though clinical recognition is be- 
coming more frequent. It occurs five to ten 
y'ears after infection, and more often in males 
th.an in females, but fatal progression is more 
common in females. A syTrliilitic pneumonitis 
may' occur during early' infection by' an ex- 
tension from sy'pliilids in the upper respiratoiy 
tract, but the more common lung lesions are 
those in late syphilis, often in association with 
aortitis. The onset of the clironic form is 
insidious; symptoms are often lacking, and 
when present, are those of any' chronic pul- 
monary lesion; physical signs depend upon the 
location, extent and character of the lesion. 
Frequent X-ray' examinations are the great 
hope for a more frequent diagnosis. The 
usual chronic forms are gummata and inter- 
stitial sclerosis, nith bronchiectasis being a 
possibility'. The most notable histopathologi- 
cal difference from tuberculosis is the occur- 
rence of necrosis after fibrosis in the sypliilitic 
lesions. It is hardly' possible to describe 
specific roentgen signs. The lesions may' be 
discrete rounded densities, densities sur- 
rounded by' exudate or linear fibrosis. They' 
occur most often in the lower half of the lungs, 
and especially' in the right lung. They' often 
are in hilar and truncal locations, but may' be 
subpleural. Clearance of the lesions during 
antisy'philitic therapy, using an X-ray' method 
as a control, is the best presumptive proof of 
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Btreptomycin at 32° and 38° C. ydclded 
abundant filamentous forms in wliich char- 
acteristic tubcrculate chlamydospores de- 
veloped, from all tissues and fluids tested, 
except the bile and cerebrospinal fluid. — 
Hisloplasmom in Infancy: The Pathologic 
Picture as Sem in One Case, L. A. Weed, 
A. M. lams & H. M. Keith, Arch. Path., 
PchrMary, 1947, 43: 155. — {E. Bcgen) 

Hlstoplasmin Sensitivity. — Cliarleston, South 
Carolina is in an area of known low histo- 
plasmin sensitmty (about 2 per cent). A 
study was made of 494 school cliildren bj’- 
chest X-raj' films and tuberculin tests. 
Seventy-two per cent (356 individuals) were 
nonreactors. SeA-en of these had calcifica- 
tions in the lung bj' X-raj^ film. Four of the 7 
reacted to histoplasmin. All of the 4 had 
previously liv'ed in an area with a high inci- 
dence of sensitivity (Kentucky, Mississippi, 
Tennessee or Alabama). — Pulmonary Calcifi- 
cations and Sensitivity to Histoplasmin in 
Charleston, S. C., J. I. Waring & D. B. 
Gregg, Am. J. Dis. Child., February, 1947, 
73: 139.— {W. E. Oaticay, Jr.) 

Pulmonary Calcifications. — ^A series of 
110,000 consecutive 35 mm. chest phdto- 
fluorograpliic examinations performed at a 
naval training centre were reviewed and 102 
cases, an incidence of less than 0.1 per cent, 
were rechecked by conventional 14" x 17" 
films. Of these, 21 were found to show uni- 
formly distributed calcified lesions, usually all 
of the same size and called “disseminated 
miliary calcifications.” The remainder, 81, 
demonstrated multiple calcified lesions ir- 
regularly scattered in the Irila and lung paren- 
chyma ndthout S3mmetrical distribution and 
of v’^arying size. All of these cases were of a 
disqualifjdng nature for entrance into the 
nav'al sendee. It is recommended that such 
cases be further investigated to determine the 
exact nature of the lesions. — Mxdtiplc Pul- 
monary Calcificalions, A. C. Wyman, U. S. 
Nov. M. Bull., March-April, 1947, 27: 244 - — 
{E. A. liovff) 


Rheumatic Pneumonia. — ^The term “rheu- 
matic pneumonia” has been applied by some 
observers to characteristic pulmonarj’^ changes 
described in the course of active rheumatic 
fever. The precise relationship of these 
changes to rheumatic fev'er is not entirety 
clear. The possibility also e.xists that these 
pulmonarj’^ findings maj’- be attributed, in part 
at least, to cardiac failure. Grossly, the lungs 
are rubberj’’ and present a surface mottled with 
focal hemorrhages. Thickening of the 
alveolar walls, capillary engorgement and 
edema of the interstitial tissues are seen in the 
acute stages. In the chronic stage, there is 
considerable fibrosis of the atyeolar walls with 
narrowing of the V'ascular bed. The atyeolar 
exudate, hemorrhagic and fibrinous at the 
onset, graduallj' undergoes fibrous organiza- 
tion. Alononuclear cells are characteristicall}' 
present in this exudate; large basophilic cells 
of the Aschoff tyi^e have also been observed. 
An hj'aline pseudo-membrane is frequently 
present, covering the walls of the resphatory 
bronchioles. Fibrinous and destnictive 
changes have been described in the walls of 
pulmonarj”^ and sj'stemic arterioles. The 
presence of Aschoff bodies in the lungs has 
been noted but not confirmed. Clinical 
descriptions hav'e differentiated a fleeting, 
clinicalty insignifleant pneumonitis and a 
rapidty developing wide-spread and often fatal 
pneumonia. The authors hav'e attempted to 
clarify the clinical and roentgen picture of this 
type of pneiunonia by a surv-e}’- of 6 autopsied 
cases of unequtyocal rheumatic fever with 
carditis and characteristic anatomical pulmo- 
narj"^ findings as described abov^e. In all 6, 
there was an abrupt onset of acute respirator 5 ' 
distress. Dj'spnea, cj'anosis and orthopnea 
were constant features. Cough was dr 3 ' and 
hacking, sputum scant and occasionallj’' 
bloodj’’, nev^er rusty or purulent. Pathogenic 
organisms were usually absent from the 
sputum. Fever ranged from 100° to 105° F. 
Phj'sical signs were scant. One patient de- 
veloped a large bilateral effusion. The white 
count ranged from 14,000 to 26,000, nith a 
potymorphonuclear Ieucoc 3 'tosis. The roent. 
gen appearance of the pneumonia was in_ 
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distinguishable from that usually associated 
with cardiac failure. The presence of usualb' 
multilobar and non-segmental infiltrations is of 
some value in ruling out bacterial and at3T5icaI 
pneumonia. Salicjdates and penicillin did not 
alter the course of the disease. The carditis 
was in an active phase in all these patients; the 
diagnosis of rheumatic pneumonia should not 
be made in the absence of active carditis. 
Another significant differential consideration 
is the infrequencj’- of bacterial pneumonia in 
active rheumatic fever; it occurred only tnace 
in 100 attacks observed by the authoi-s and 
both were pneumonitis on a bronchiectatic 
basis. No instances of lobar or atjqjical 
pneumonia were observed in this group. The 
presence of rheumatic pneumonia appears to 
cany grave prognostic significance. — Rheu- 
matic Pneumonia, D. W. Seldin, H. S. Kaplan 
& H. Bunting, Ann. hit. Med., April, 1947, 
26: 496. — ( H. R. Nayer) 

Rheumatic Pneumonia. — The lesions of 
rheumatic pneumonia may be specific, and 
allergic in their genesis and manifestations. 
A t3T3ical sequence of several phases has been 
described. Two new cases of rheumatic 
pneumonia are reported. Together the 3 ’' show 
most of the features of an exudative lesion 
resulting from injuiy to capillar^' endothelium, 
and parallel the findings in experimental 
anaph 3 dactic pneumonitis. The histories also 
agree with the allergic concept, and stress a 
possible interval following subsidence of the 
S 3 Tnptoms of endocarditis. — Rheumatic Pneu- 
monia, J. 1. Mossberger, J. Pedial., February, 
1947, 30; 11S.—{W. H. Oatway, Jr.) 

Congenital Bronchiectasis. — In a 13year- 
old girl with a history of symptoms since the 
age of 4, the congenital nature of the bilateral 
bronchiectasis was ewdenced b 3 ’' its association 
with situs transveisus and nasal pol 3 q)osis, the 
characteristic triad of Kartagener. In a 
19-year-old man with bilateral bronchiectasis 
there were marked deformations of the thorax 
with anomalies of the ribs indicating a con- 
genital origin. In both cases repeated uni- 
lateral pleural effusions were encountered. 


Such recurring unilateral pleural effusions in 
the couree of bronchiectasis are asserted to be 
presumptive, if not pathognomonic of a con- 
genital origin of the bronchiectasis. — Les 
bronchiectasies congenitales, P. Lagesse & 
P. Buffard, Presse mcd., March 19, 1947, 
SS: 197. — (E. Bogen) 

Segmental Bronchitis. — ^Bronchitis is not 
alw'a 3 ’'S, as commonl 3 ’’ believed, a diffuse and 
generalized inflammation of the entire 
bronchial tree. Endoscopic e.\aminations in 
both acute and chronic bronchitis have shown 
cases with localized edema, hyperemia, h 3 >per- 
secretion and hyperesthesia of a bronchial 
segment, limited both above and below by 
apparentb' normal mucosa. Such lesions 
ma 3 ’^ be associated clinicall 3 ’’ with a wide 
variet 3 ’- of S 3 'mptoms. Sometimes they ma 3 '^ 
be associated with a more or less homogeneous 
density in the midlung. Retention of secre- 
tions may result in local pulmonary dis- 
turbances. — Broncliite segmentaire, E. Riel, . 
P. Ameuille & J. M. Lemoine, Presse mid., 
March 15, 1947, SS: 173.— (E. Bogen) 

Bronchial Spasm. — Wheezing may occur 
in cardiac asthma without the presence of 
basal rdles; from the standpoint of ph 3 'sical 
signs, this wheezing may be indistinguishable 
from the rfiles of bronchial asthma. In most 
cases, studies of the circulation -vralocity of the 
blood will differentiate cardiac from bronchial 
asthma. Contrary to pre^ious opinion, ad- 
renalin will produce relief of symptoms in 
most cases of cardiac asthma with wheezing 
respiration; 0.5 cc. of adrenalin was injected 
subcutancousl 3 ’' in 9 patients with heart 
failure with sibilant rfiles and markedly 
prolonged circulation time. In each case, 
there was a definite increase in %ital capacit 3 '; 
this increase averaged 510 cc. Inhalation of 
vaponefrin in 5 cases produced comparable 
results. All the jratients felt much improved 
and there were no untoward results. In 11 
patients with cardiac failure and basal riles, 
but no wiieezing, adrenalin and vaponefrin 
produced little or no increase in \ital capacit 3 '. 
Four patients of the first group were followed 
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until frank cardiac failure with basal i&les 
super^^ed; at this time, wheezing disap- 
peared and no relief was obtained by the use of 
adrenalin. In 5 normals, used as controls, 
adrenalin produced no change in vital ca- 
pacity. ^0tal capacity is increased by vene- 
section in patients with cardiac failure and, 
similarty, in normal people. The e.xact 
mechanism of the action of adrenalin in in- 
creasing the tytal capacity of patients with 
cardiac asthma is not clear. The speed of the 
action suggests that the change occurs as a 
result of relief of bronchiolar spasm. — 
Bronchial Spasm in Cardiac Asthma, M. 
Plotz, Ann. Int. Med., April, 1947, 26: 
5S1. — ( H. R. Naijer) 

Lipid Pneumonia. — Changes in the lung 
produced by the introduction of oils have 
been a pitfall in diagnosis of chest diseases. 
A patient, 19, a member of the Women’s 
Land Army, was admitted to the hospital on 
Juty 4, 1945, nith an acute febrile illness re- 
sembling rheumatic fever with erjdhema 
nodosum. The chest was normal clinically; 
temeprature was 100.2®; pulse 120 and 
respirations 22. The fauces were injected. 
There were raised red patches on the legs. 
An X-ray film of the chest showed a collapsed 
right middle lobe and enlarged mediastinal 
Ijmph nodes. Blood picture was normal, 
sputum negative. By exclusion, a diagnosis 
of Hodgkin’s disease was made. Two courses 
of X-ra}' therapy were given. No change was 
produced. On April 30, 1946, patient was 
readmitted. She was dj'spneic and had en- 
larged neck veins and shallow respirations. 
Percussion was dull, and there was bronchial 
breathing in both lungs. X-ray films showed 
an increased mediastinal shadow near tlie 
'lung roots. She died May 12th. Necropsy 
findings showed the air passages acutely 
inflamed. The mediastinal, lymph nodes were 
enlarged. The lungs were firm and solid. 
On gross section the upper lobes were in- 
filtrated by a firm, pinkish material. Histo- 
logical appearance of the lungs showed 
intense histiocjdic acti^^ty throughout the 
alveoli. On frozen section, the macrophages 


were seen to be distended with fat globules. 
On questioning her friends, no history of the 
use of ah oil in nose drops or mouth spray 
could be ellicited. This condition may be 
more common than is often supposed and 
should be considered in the differential diag- 
nosis of chronic inflammation of the lungs. — 
Lipoid Pneumonia: A Pitfall in Diagnosis, 
R. E. Rewell, Brit. M. J., March 29, 1947, 
4499: 409.— {R. W. Clarke) 

Industrial Lung Diseases. — Substances han- 
dled in industry may attack the respiratory 
tract and produce pneumonoconioses, inflam- 
matory and allergic conditions and possibly 
carcinoma. Cadmium, vanadium and beryl- 
lium are important constituents of certain 
aIIo 3 's. The first two metals, if inhaled in the 
form of oxides in dust or fumes produce 
inflammation of the upper and lower respira- 
tory tract, which maj' be acute or chronic. 
Acute bronchopneumonia, at times fatal, may 
follow poisoning vith cadmium o.xide, and 
chronic bronchitis is more often seen in 
vanadium workers. Beryllium fumes are of 
statistically greater importance because of 
the use of this metal in the aircraft industry. 
The upper respiratory tract is profoundly 
irritated, and the inflammation may extend 
into the lung producing bronchiolitis and 
chemical pneumonia. Autopsy of some fatal 
cases showed a picture of atypical pneumonia 
with hemorrhage and edema. The predomi- 
nating cell infiltration consisted of plasma 
cells. [Some beiyhium cases have an X-ra 5 ’’ 
appearance very much like disseminated 
nodular sarcoidosis, the nodules being rather 
small . There is also some histological similar- 
ity.] Bagassosis is characterized by acute 
febrile illnesses in which cough and d 3 "spnea 
are outstanding. The X-ray film shows 
scattered miliaiy densities. The picture is 
one of acute diffuse bronchiolitis. The 
majority of cases clear within weeks or months, 
but some have resulted in chronic fibrosis, 
bronchiolitis and bronchiectasis. One such 
autops 3 ' is on record. The etiological agent 
in this disease is not known. Bagasse con- 
tains 1 to 2 per cent of amorphous silica, and 
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0.1 per cent of quartz, but the majority of the 
quartz particles are larger than those con- 
sidered necessarj' for production of silicosis. 
It is belic^Td that fungi may play an important 
part in breaking down bagasse fiber into a 
fine vegetable dust, and may render this toxic. 
The disease resembles bj'ssinosis. In the past 
it was felt that the high incidence of carcinoma 
in the Schneeberg miners was due to the radio- 
activity of the hard rock. Recently it has 
been questioned if the high arsenic content of 
the rock, 0.45 per cent, may not be the cause 
of development of cancer. Arsenic may also 
be the carcinogenic agent in the nickel and 
copper mines of Sudburj’^, Canada. In the 
field of pneumonoconiosis, silicosis is still the 
most important hazard. Recently there has 
been some tendencj”^ to ascribe a part in the 
pathogenesis of this disease to the accompany- 
ing anthracosis. Iron oxide, too, has been 
held to be rather harmless in the past and, 
while it is true that it does not produce 
fibrosis, it seems reasonable to assume that 
large accumulations of iron oxide in the lung 
would lead to some loss of elasticity and 
resulting functional impairment. These 
changes are observed in electric arc welders 
and to a lesser degree in oxacetylene welders. 
In boiler scalers, the pneumonoconiosis ap- 
pears to be due to a combination of the effects 
of silica and iron oxide. Treatment of these 
diseases belongs properly in the field of 
industrial hygiene and preventive medicine. 

, Much has been accomplished by attention to 
good ventilation, dust control measures and 
the wearing of protective clothing and respira- 
tors. Whenever possible, silica containing 
dusts used in industry were substituted by 
harmless dusts. It should be the rule that no 
person under 18 years be employed on or 
within 20 feet of blasting apparatus. — 
Inditsirial Medicine, D. Hunter, Schweiz, med. 
Wchnschr., Sondemummer, September 16-Sl, 
1946, 76: 917. — (R. Marcus) 

Phosgene Poisoning. — Six war-workers vuth 
acute exposure nnd 5 vath chronic exposure to 
phosgene gas, were studied for evidences of 
disturbance of pulmonary, circulatory and 


psychic functions. The acute e.\-posure, after 
the initial pulmonary edema subsided, pro- 
duced rather marked symptoms, but without 
a consistent pattern of disturbed pulmonaiy' 
function. Such changes as were found indi- 
cated beginning pulmonarj’’ emphj'sema. 
There was marked effect at the psychic level, 
with suggestive correlation with the severity 
of s3Tnptoms. Tlie patients chronicallj' ex- 
posed to smaller amounts of the gas, but for 
periods of one and one-half to three and one- 
half j'ears had less marked symptoms but 
more constant evidence of impaired pulmonarj' 
function due to emph 3 ^sema. Ps 3 'cluc factors 
were not prominent in this group. A curious 
but striking S 3 mptom in both groups was 
rapid shallow respiration, wiiich could be 
altered at will, but persisted in sleep and dur- 
ing oxygen administration; it was attributed 
to a disturbed Hering-Breuer reflex . — Study 
of the Residual Effect of Phosgene Poisoning in 
Human Subjects-. I. After Acitte Exposure. 
II. After Chronic Exposure, M. Galdston,J. A. 
Luetscher, Jr., W. T. Longcope& N. Ballick, 
with assistance of Virginia L. Kremer, G. L. 
Filley & J. L. Hopson, J. Clin. Investigation, 
March, 1947, 46; 145, 169.— {A. A. Cohen) 

Postoperative Atelectasis. — ^In order to 
determine the time interval between operation 
and roentgenographic appearance of atelecta- 
sis, roentgenograms of the chest were taken 
immediatel 3 ’’, four and twenty-four hours after 
gastrectomy. Of 55 cases, 26 developed 
abnormal signs, consisting of increased mark- 
ings or various stages of atelectasis. These 
were not confined to any particular age group. 
There w^as no difference in incidence between 
those with antecedent chest disease and those 
without. The first signs of atalectasis were 
noted in the four-hour film in 5 cases. By 
twenty-four hours, there was involvement in 
13 cases. The changes consisted of patch 3 ’ 
or lobular atelectasis. In all these cases, 
there were abnormal ph 3 'Bical signs such as 
rales, rhonchi or occasional bronchial breath- 
ing. There w'as no mediastinal sliift. In 10 
other Cases, there was an increase in the vascu- 
lar markings in either the lower lobes or the 
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hilar regions. In 7 the changes were, first 
seen at four hours; in the others, they were 
not noted until twenty-four hours. .'Some of 
the changes noted at four hours cleared up by 
twenty-four houi-s. Wliere atelectasis was 
first noted at twenty-four hours, increased 
vascular markings in the affected areas had 
been noted at four houi-s. In 3 other cases, 
the changes were those of bronchopneumonia 
or of collapse witli effusion. A re^dew of the 
results from the standpoint of timing showed 
at four hours patch 3 ’' atelectasis in 5 cases and 
increased vascular markings in 7 cases. Of 
the latter, b 3 ’' twent 3 ’'-four hours the changes 
had either disappeared, remained the same or 
progressed to atelectasis. At twent 3 ’-four 
hours, there were 6 more cases of atelectasis. 
It is concluded that the twenty-four-hour 
film is the most valuable single examination. — 
Aldcclasis after Partial Gastrectomy, P. 
Springer, Lavccl, March S, 191)7, 1: 2S9. — (A. 
G. Cohen) 

Cancer of Lung. — ^In two and one-half 3 ’’ears, 
the authors have seen 107 patients with cancer 
of the lungs. Of these, only 21 (21.4 per cent) 
presented no contraindications for an explora- 
tor 3 ’- thoracotomy. This low percentage is 
attributed to the delay in making the correct 
diagnosis. Cancer of the lung is as 3 Tnpto- 
matic in its early stages. Its principal 
B 3 Tnptoms, in order of their frequenc 3 ’ en- 
countered, are; cough, loss of weight, expec- 
toration, hemopt 3 ^sis, fever and anorexia. 
Two' t 3 T)es can be distinguished: peripheral 
cancer or cancer of a large bronchus, central 
cancer. Whereas the latter t 3 T)e is diagnosed 
b 3 '' bronchoscopic biops 3 % the former necessi- 
tates an earl 3 '' explorator 3 ’^ thoracotom 3 % Of 
21 patients operated upon, onl 3 '' 6 had positive 
bronchoscopic findings. For the other 15 
patients, the diagnosis was made, on the basis 
of suspicious X-my findings, during thoraco- 
tom 3 '. The operation of choice is pneu- 
monectom 3 '. A lobectom 3 ' is insufficient as 
the hilar bunph nodes cannot be completely 
removed. Clinical contraindications are; 
metastases in other organs, especial^ in the 
axillarj' or cervical nodes; paral 3 ’sis of a vocal 


cord; Homer’s s 3 'ndrome; paral 3 ^sis of the 
diaphragm; hemothorax; cachexia. Broncho- 
scopic contraindications are: invasion of the 
trachea; widening of the angle of the bifurca- 
tion, wliich is a sign of invasion of the tracheo- 
bronchial nodes; general rigidity of the bi- 
furcation and of the bronchial tree. Of the 
21 thoracotomies, one case was lost during the 
operation from acute emph 3 ^ema. Only 12 
patients were benefited by a resection which 
reduces the operabilit 5 ’- in this series to 57.1 
per cent (or 11.2 per cent of the entire series 
of 107). Eleven pneumonectomies and one 
left inferior lobectom 3 ’' were done. Of those 
12 patients, 3 died postoperativel 3 ^ Tlie 
lobectom 3 ’^ case showed brain metastases after 
one 3 'e.ar and eight months. Nine patients 
are alive over a period of fifteen da 3 's to two 
3 -ears . — Nitestra experiencia en el tratamiento 
qtnrurgico del cancer del pulmon, 0. J. Carnes, 
A. CesanelK & F. E. Tricerri, An. de dr., 
September, 191)6, 11: lOS. — (T7. Sidepty) 

Carcinoma Emboli in Lung. — Definite thick- 
ening of the intima of smaller artenes and 
veins was often noticed during the liistological 
examination of lungs of patients dying from 
carcinoma of various organs. This change 
was found in lungs disclosing no metastatic 
tumora as well as in those that did. These 
changes were more severe and much more 
frequent in carcinomatous patients than in 
patients of similar or older age groups without 
carcinoma. It has been known for many 
3 ’'ears that tumor emboli ma 3 ' occur in the 
lungs in the absence of metastasis; “tumor 
embolism is not metastasis.” The present 
stud 3 '' is based on the histological examination 
of the lungs of 12 patients d 3 dng from carci- 
noma of various sources outside of the lungs. 
The ages of the patients varied from 36 to 60 
y^ears. Only those lungs were studied which 
histologically’- disclosed tumor emboli but no 
frank metastasis. These emboli were found 
in the smaller and smallest branches of the 
pulmonary artery’-, in capillaries, and in small 
pulmonary veins. A small sheath of fibrin 
and hy^aline thrombi almost invariably' were 
encountered adjacent to the tumor cells. 
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.The thrombi seemingly caused atrophy of 
adjacent tumor cells which were gradually 
replaced by the growing thrombi. Eventually 
these thrombi became organized, but clumps of 
tumor cells w'ere still recognizable either within 
the new channels or imbedded . within the 
growing connective tissue. Thus, not the 
tumor emboli but the hyaline thrombus 
became organized and caused the disappear- 
ance of the, tumor cells. Wlien only mural 
thrombi were encountered, the eventual 
organization caused localized intimal thicken- 
ing which verj'^ closely resembled pulmonar}’^ 
arteriosclerosis. (With 2 plates ) — The Fate 
of Carcinoma Emboli in the Lung, 0. Saphir, 
Am. J. Path., March, 1947, 23: 245. — {J. S. 
Woolley) 

Bronchial Adenoma. — Five cases illustrate 
the histological structure and characteristics 
of broncliial adenoma. In different tumors, 
and fr^uently in different areas of the same 
tumor, clear tumor cells resembling secretory 
cells of the bronchial glands and deep-staining 
round cells similar to the basal cell layer may 
predominate. Since the tumors have in- 
vasive tendencies and are potentially malig- 
nant, radical surgical removal rather than local 
resection through a bronchoscope, is advised. 
— Five Types of So-called Bronchial Adenoma, 
M. E. Sana & R. Meade, Arch. Path., March, 
1947, 43: 2S5.—{E. Bogen) 

Hemangioma of Lung. — The condition is 
rare. Review of the French, American and 
English literature disclosed 5 cases. The 
author reports 2 cases in which the tumor was 
diagnosed clinicallj’’ and removed surgically. 
The chief diagnostic features are; (I) non- 
specific cardio-respiratorj^ symptoms, (2) 
cyanosis, (S) polyc 3 'themia and clubbing of 
fiingers, (4) e.\ocardiac murmurs in the chest, 
(5) telangiectases on skin, mucous membranes 
and other viscera and (6) irregular circinate 
opacities in chest roentgenograms. The 


cj’-anosis is due to arterio-venous shunt. The 
telangiectases are most important in diagnosis; 
they are present chiefly on the face, lips and 
soft palate. The treatment is surgical re- 
section; there is otherwise danger of severe 
hemorrhage . — Cavernous Hemangioma of the 
Lung, TF. Whitaker, Thorax, March, 1947, 2: 
68. — (A. G. Cohen) 

Chorlonepithelioma. — ^Although a chorion- 
epithelioma is usually a highly malignant 
tumor, it at times ma^f digress from the usual 
clinical course. Pulmonary metastases occur 
frequently, grow’ rapidly, and are an important 
factor in mortality. Regression and even 
disappearance of pulmonaiy metastases may 
follow removal of the primaiy tumor b}’ 
surgeiy or radiation. The case of a 32-j’ear- 
old woman with an isolated metastasis of such 
a tumor in the lung, for which a lobectomj’ was 
. done, is reported. The patient after three 
years w’as in excellent healtli. The Ascheim- 
Zondek w’as positive the day before operation 
and negative the day following. A pan-hyster- 
ectomy performed a month after lobectomy 
failed to reveal any evidence of dise.aso of the 
pelvis . — Metastatic Chorionepithclioma of the 
Lung Treated by Lobectomy, H. C. Maicr & 
H. C. Taylor, Jr., Am. J. Obst. & Gyncc., 
April, 1947, S3: 674-— (.R. TT. Clarke) 

Thoracoscopy In Chest Wounds. — In all 
penetrating wounds in the chest when jineu- 
mothorax or hemopneumothorax develops, 
thoracoscopy will furnish valuable information 
on the extent of the injuiy, intrapleural 
hemorrhage, the involvement of the lung, etc. 
It will also permit the removal of blood and 
often obviate the need of an exploratorj’ 
thoracotomy. Five cases are descril'ed to 
illustrate the value of the method . — A 
loracoscopia como mdodo de exploragao nas 
feridas pcnclrantcs do tdrax, J. M. Costello 
Branco, Clin, tisiol., July-Scptcmbcr, 1945, 

J: 229.— {A. A. Moll) 



LATE PRIMARY INFECTION AND BCG VACCINATION^ 

HAQVIN MALMROS 

In spite of the extraordinary decline in the tuberculous death rate over the 
past century we still have a number of problems to solve before reaching a point 
where the war against tuberculosis can be regarded as won. The incidence of 
infection, as evidenced by the tuberculin test, has declined year by year. At 
present it may be assumed that in large parts of the world most of the rural 
population reach adolescence without having been infected by tuberculosis. 
Even in the cities it is not uncommon to meet young people who are negative 
to tuberculin. The time is, however, still distant when tuberculosis will become 
so rare a disease that there is no considerable risk of infection. For the present 
it must be expected that sooner or later practically every individual will be 
exposed to tuberculous infection. To get a complete picture of the tuberculous 
infection in a community, preferably the whole population should be tuberculin 
tested. This has been done in the city of Orebro in Sweden, where the whole 
population — about 50,000 — ^v'as tuberculin tested in 1944 (see graph 1). 

The course of the tuberculin-reactor curves for different cities may obviously 
vary. In essentials, however, they will probably show the same thing, that is, 
a greater or smaller number of tuberculin-negative children and young people, 
but few or no tuberculin-negative adults in the older age classes. The rural 
population, too, becomes infected to almost 100 per cent, at any rate in such 
areas as have lively communications, though, as a rule, the infection occurs here 
much later than in the cities. Hence we must now expect primary tuberculous 
infections in adults to a very great extent. 

PRIMARY INPECTION OR REINFECTION IN ADULTS 

What significance has such a primary infection? Even in the modern litera- 
ture we find, at least apparently, quite different views on this important ques- 
tion. Especially Scandinavian authors claim that primary infection in adults 
may have serious consequences, since they believe that pulmonary tuberculosis 
of adults is often a sequel to late primary infection (Heimbeck (1), Arborelius 
(2), Kristenson (3), Malmros and Hedvall (4) el al.). In the American literature 
dealing with the subject, on the other hand, it is frequently held that primary 
infection is not dangerous. Myers (5) urges this view most emphatically. In 
the 1946 edition of Tuberculosis among Children and Young Adults, he writes, 
“We have learned through the study of students of nursing and medicine that 
adults who have escaped tubercle bacilli through infancy and childhood develop 
a very benign primary tuberculosis if they become infected in adult life” . . . 
“The first infection type of tuberculosis is a benign form of disease, rarely causes 
significant s 3 miptoms and in our experience has never caused death.” It should 
be noted that M 3 ’’ers is not referring to tuberculous infection as a whole, ■with 

* From the Central Hospital of Orebro,. Sweden. 
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all its consequences, but only to the first manifestation of the disease, the primary 
complex itself. What follows the primary lesion is termed “reinfection” by 
him. Under this term he comprises tuberculous meningitis, pleuritis and “true” 
pulmonary tuberculosis. Quite naturally, the prognosis of these tjqjes of tuber- 
culosis is entirely different. Myers himself states that the “reinfection type” 
of pulmonary tuberculosis among jmung adults is the first cause of death [except 
for accidents] in the United States for this age group. 

It may be queried whether it is suitable or even possible to discriminate sharply 
between primary infection and so-called reinfection. On different occasions 
Myers compares tuberculous infection with syphilis. Let us extend this parallel. 
To state that a primary infection type of tuberculosis has a good prognosis is 
comparable to stating that a primary sjq>hilitic lesion is a harmless symptom of 
disease. It is certainly quite correct that a primary S 5 q)hilitic lesion usually 


% 



Graph 1. A tuberculin survey of the whole population (about 60,000) in the city of 
Orebro, Sweden, in 1944. 


produces insignificant sjanptoms and probably never terminates in death, but 
it is the subsequent com’se that is decisive for the prognosis. Spirochetes are 
spread from the primary lesion and may later give rise to serious symptoms. 
The disease often lies latent for a considerable time and can only be demon- 
strated by serological tests. As long as the disease has not healed the body is 
not susceptible to reinfection. Hence actual superinfection does not occur 
in sj^jhilis. 

So far as tuberculous infection is concerned the term “reinfection, ” as is known, 
has unfortunately been considerabb’’ abused. As Terplan (6) has clearly pointed 
out, reinfection signifies a new infection with tubercle bacilli from without and 
excludes any formal genetic relationship to the primary infection. The oc- 
casionally employed term “endogenous reinfection” ought to be completely 
abandoned, since it is a contradiciio in adjecto. Instead, a tuberculous process 
caused bj’’ bacilli derived from older tuberculous lesions should be denoted as an 
endogenous exacerbation. 

Whether a true reinfection or an endogenous exacerbation is present in a given 
case is no doubt extremely difficult to decide. In such circumstances it would 
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of how often a progressive pulmonary tuberculosis starts directly from a primary 
complex. It is clear that this occurs, but in Hedvall’s lai'ge and well examined 
material only some 10 such cases could be detected. Hence it seems as though 
an acute tuberculosis shoudng rapid progression from the primary complex is 
commoner in Norway. This may be because Frostad’s investigation was carried 
out during the war, when the nutritional condition was far from good. Thus, 
even if direct progression from the primary lesion is a relatively rare development 
under ordinary circumstances, it is nevertheless by no means uncommon for a 
progressive pulmonary tuberculosis to develop in close association with the 
primary infection. As was stated above, this development generally occurs 
from small multiple apical foci ("subprimary initial foci”), which can often be 
detected as early as a few months after the primary infection. If large groups 
of a population are systematically tuberculin tested at frequent intervals and 
simultaneously X-rayed, it is found that a primary infection in adults not infre- 
quently leads to a progressive pulmonary tuberculosis. In reality, it is probable 
that progressive pulmonary tuberculosis nowadays is more often due to a primary 
infection in adult age than to an infection contracted in childhood. There are 
also, of course, cases in which a latent infection lights up after several years. 
In general, however, progressive pulmonary tuberculosis develops in close con- 
junction with primary infection. Tornell (10), for instance, has shovm that, 
among the patients admitted to a large sanatorium for pulmonary tuberculosis, 
probably over 60 per cent consisted of cases which had recently undergone a 
primary infection. 


IlilMUNIZATION WITH BCQ 

The view that the majority of cases of pulmonary tuberculosis are a direct 
consequence of late primary infection has been accepted more and more in the 
Scandinavian countries. This determines, to a high degree, the preventive 
tuberculosis campaign in these countries. If most cases of pulmonary tuber- 
culosis are to be expected among those primarily infected in adult age, the logical 
consequence must be that service in a tuberculosis department involves a con- 
siderable danger for tuberculin-negative medical and nursing hospital personnel. 
Indeed, numerous investigations have shown that exposure to tuberculosis implies 
a substantial occupational hazard. As far back as 1927, Heimbeck (11) showed 
that the risk was particularly great for the nonreactors to tuberculin. He there- 
fore suggested immunization of nonreactors with BCG. Since Wallgren (12) 
found that reliable immunization could be produced without abscess formation 
by intracutaneous injection of BCG vaccine, this method has been employed to a 
wide extent in Scandinavia. 

In Sweden all medical students and pupil nurses are now tuberculin tested 
before beginning hospital service, and the nonreactors are vaccinated. Con- 
scripts in the Services are vaccinated at the beginning of their term of service, 
and so are the majority of school children in the last class of the primary school 
before their final examinations. 

Still more extensive vaccinations have been performed within certain dis- 
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tricts. In the city of Orebro, for instance, the -whole population has been tuber- 
culin tested, and the nonreactors have been vaccinated with BCG. All newborn 
babies are also vaccinated. The children continue to be under supervision at 
the child -welfare centres and in the schools. If in the course of the repeated 
tuberculin tests it is found that the reaction has again become negative, vaccina- 
tion is repeated. However, as is evident from Ryden’s (13) investigations, the 
positive tuberculin reaction persists for rather a long time, even when BCG 
vaccination is carried out just after birth. Thus, it was found that 93 per cent 
of those vaccinated and converted were still tuberculin-positive two to three 
years after the vaccination. Intracutaneous vaccination, according to Wallgren, 
had been used in these tests. Birkhaug’s needle puncture method with a twenty 
times stronger vaccine was tested in a small number of cases, but the result was 
not satisfactory. For instance, of 282 newborn children vaccinated by Birk- 
haug’s method, only 57 per cent were tuberculin-positive on being tested seven 
to eight weeks afterwards. On the other hand, of 4,343 newborn infants vac- 
cinated with 0.05 mg. of BCG by Wallgren’s intracutaneous method, over 90 per 
cent reacted to tuberculin when tested after seven weeks. 

During the years 1942 to 1946, about 18,000 BCG vaccinations were carried 
out in the Orebro district under the author’s supervision. No complications of 
any serious nature occurred. Four cases of erythema nodosum appeared a few 
weeks after vaccination, but these symptoms rapidly receded and the subjects 
have subsequently exhibited no sign of active tuberculosis. It is, of course, 
quite possible that in these cases erythema nodosum was due to something else, 
for example, a streptococcal infection. In some 10 cases a relatively large 
abscess developed at the point of inoculation, which in all instances gradually 
healed by cicatrization but without other persisting detriment. The cause of 
these abscess formations was probably a defective technique, the vaccine being 
injected subcutaneously instead of intracutaneously. Earlier, as is known, the 
subcutaneous method of vaccination was used at some stations, and, then, large 
abscesses were frequent. If the injection is carefully carried out intracutane- 
ously, abscess formation hardly ever occurs. In most cases only an infiltrate 
the size of a pea to a finger-tip is formed, and this is gradually absorbed. 

PREPARATION OF VACCINE AND SAFETY CONTROLS 

All BCG vaccine used in Sweden during the past years has been prepared in a single 
laboratory* and under Dr. A. Wasson’s constant supervision. 

In a personal communication, Doctor Wassdn has given the following information 
about the preparation of the vaccine. The strain employed for the preparation of the 
Swedish BCG vaccine was obtained in 1926 from the Pasteur Institute in Paris and has 
since been kept “active” continuously. In the cultivation of BCG bacilli as well 
as the preparation of the vaccine the directions given in Technique des Cxdtures de B.C.G. 
by Calmette and Gudrin are followed in all essentials. 

The bacilli are first cultured for a fortnight on potato bile, then for a fortnight in 
potato glycerin, thereupon for eleven days on Sauton’s medium I, and finally for eleven 

* The Bacteriological Laboratory at the Sahlgren Hospital in Gothenburg, Sweden. 
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days on Sauton II. A constant temperature of 3S.3° C. is maintained in the thermostat. 
Hence the age of the culture used for the vaccine is eleven days. Calmette recommended 
a growth-period of twenty to twenty-five daj's. It has been found, however, that vaccine 
from such old cultures jnelds many negative results, probably because many of the bacilli are 
dead. With the use of young cultures the results have improved without any increased 
toxicity. The bacilli are collected, filtered, pressed dry and weighed. Thereupon the 
compressed bacilli are transferred to a retort containing stainless steel balls, wliich are 
rotated for eight minutes. A diluent is then added so that the vaccine, when ready, con- 
tains 0.5 mg. of bacilli per cc. Before being issued the vaccine is tested for non-\urulence 
by inoculation on guinea pigs. In addition, careful bacteriological tests are made to be 
sure that it does not contain other bacteria. The laboratory has issued vaccine in con- 
stantly increasing quantities since 1926. During the j'ear 1945 vaccine was prepared for 
over one million vaccinations. In not a single ease has it been possible to demonstrate 
that the attenuated BCG strain has regained its 'uirulence. 

The harmlessness of BCG is, accordingly, estabhshed beyond all doubt, but 
quite naturally minute control and constant supervision must be demanded of 
the bacteriological laboratory that prepares the vaccine. No other culture of 
tubercle bacilli and no tuberculous material should be allowed to enter the 
laboratory in which this vaccine is produced. In this connection it should be 
mentioned that the Liibeck disaster of 1930 was not caused by the BCG strain 
used having regained its virulence, but b}’- the use, by mistake or intention, of 
another, virulent tubercle bacillus strain. Thus, there is no justifiable reason 
for citing this tragic event as an argument in favor of the possibilitj’- that BCG 
may regain its virulence, although theoretically this possibility can, of course, 
not be entirely dismissed. How'ever, experience with millions of vaccinations 
during many years shows that in practice such a possibihty need not be en- 
tertained. 


HYPERSENSITIVITY AND ACQUIRED RESISTANCE 

Even though the BCG vaccine itself is completely harmless, the question 
remains w^hether it can do harm bs’’ producing a hypersensitivity that manifests 
itself as, for example, a positive tubercuhn reaction. Atyers (5) considers that 
BCG vaccination involves a considerable risk because it produces tissue hyper- 
sensitmty. It is, of course, correct that sensitiveness of the tissues may be a 
dangerous factor in the development of clinical tuberculosis. This is more so, 
especially when the bodj’' already contains an active focus with millions of highly 
virulent tubercle bacilli. If these bacilli come in contact with hiTJersensitized 
tissue, for example in the lungs, a violent reaction may follow. A quite different 
state of things exists, howwer, if the sensitization has been produced by greatly 
attenuated BCG bacilli. There is, then, no focus containing \nrulent bacilli 
within the body, and ^’irulent bacilli can only come from outside sources. Even 
if the subject lives in a tuberculous environment, probably only relatively few 
virulent bacilli will, as a rule, be inhaled. The sensitiveness to tuberculin in- 
duced by BCG vaccination certainty implies a sensitization, but if the number 
of inhaled bacilli is small the body reaction to them can hardly become so violent 
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that it is deleterious. As is knovTi, some authors even hold it probable that 
hypersensitivity is an important mechanism of acquired resistance. This is not 
definitely proved and there are some things which suggest that acquired resistance 
can be estabhshed without the concomitant development of hypersensitivity. 
However, there is nowadaj’’s scarcely any’’ reason to warn against the use of BCG 
vaccination on the ground of theoretical speculations. As Rich (14) expresses 
it, dogmatic generahzations long obscured unsolved problems relating to hyper- 
sensitivity'. Practical experience from many thousands of BCG vaccinations 
has shown that those vaccinated do notby any means faU ill vdth mahgnant forms 
of pulmonary tuberculosis if they are subsequently exposed to tuberculous 
infection. On the contrary, the great majority resists such an infection without 
exhibiting any’’ morbid symptoms whatever. This apphes to adults as well as 
to children. The resistance acquired through vaccination is evidently so strong 
that it affords an effective protection. 

EFFICACY OF BCG VACCINATION 

The author’s material now comprises over 18,000 persons vaccinated during 
the years 1942 to 1946. Over one-fourth of the cases consists of newborn babies; 
6,100 had attained the age of 15 y^’ears at the time of vaccination. The examina- 
tions were carried out witliin a geographically well circumscribed area having a 
population of 230,000. Within the district there are two tuberculosis sanatoria, 
one central hospital vdth medical and pediatric departments and some smaller 
hospitals. As soon as a case has been admitted to any hospital under the diag- 
nosis of tuberculosis or suspected tuberculosis, it is ascertained whether the 
patient has been previously BCG vaccinated. By this means it has been pos- 
sible to check whether any of those vaccinated have contracted tuberculosis. 
During the period 1942 to 1946 only 3 cases of suspected tuberculosis were re- 
ported among the 18,000 vaccinated. 

Twelve months after vaccination, a boj', one year old, fell ill with symptoms that were 
interpreted at firet as ewdence of tuberculous meningitis. At autopsy', however, it was 
found to be a cerebral tumor and no tuberculosis could be foimd. 

A housewife, 26 y'ears old, developed eryiihema nodosum one and one-half y'ears after 
BCG vaccination. Roentgenological examination revealed considerably enlarged hilar 
lymph nodes, and she was, therefore, transferred to a sanatorium. On closer examination, 
it was found that the patient was negative to tuberculin (3 mg. OT). She had earlier 
been tuberculin-positive after the BCG vaccination but had again become negative. 
As this change from positive to negative reaction occurred at the same time as the patient 
developed ery'thema nodosum and enlarged liilar lymph nodes, the diagnosis was made of 
ly7nphogramiloTnatosis benigna (sarcoidosis). The subsequent course also argued in 
favor of this diagnosis. No evidence of tuberculosis could be discovered. 

A probational nurse, aged 22, was BCG vaccinated before starting her hospital duties 
in 1943. A tuberculin test one month later showed that she reacted very slightly to 
tuberculin. In 1944 the tuberculin reaction was checked and found to be negative, and 
therefore slie was again BCG vaccinated. After this inoculation the tuberculin reaction 
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among the vaccinated group. Including those ivho died from tuberculosis, 48 
were classified as having advanced pulmonary lesions or extrapulmonary tubercu- 
losis among the controls and 9 in the vaccinated group. There were 20 patients 
with X-ray evidence of minimal lesions among the controls and S among the 
vaccinated. The corresponding figures for cases exhibiting enlarged hilar Ijmiph 
nodes were 99 and 19, resp3ctivel3^ and for pleural effusion 18 and 4, respectively. 
Comparison of all tj'pes and deaths showed 185 among the controls and 40 in 
the vaccinated group. 


A TUBERCULOSIS CONTROL PROGR.4.M 

In a recently published paper, Myers (17) has given an account of the tuber- 
culosis control program of the citj' of Minneapolis as it was developed during the 
past twenty-five j^ears. He also discussed the plans for the future. The results 
have been good: there has been a steady decrease in the mortality rate and a 
decrease in the infection attack rate. The main principle underlying the pro- 
gram adopted in Minneapolis has been to trace cases of infectious tuberculosis 
and to isolate them in hospitals and sanatoria. This is, of course, a method that 
ought to bo applied to the greatest possible extent to minimize the risk of infec- 
tion for the whole population. It is, however, doubtful whether these measures 
alone will lead to the ultimate goal — eradication of tuberculosis. When faced 
with the figures from the school epidemic described bj' Hj'gc we cannot shut our 
eyes to the fact that it involves a great risk to be tuberculin-negative when 
exposed to tuberculosis. For the time being, we must count upon the wide- 
spread risk of exposure. Students of nursing and medicine are cspccialh' ex- 
posed and will sooner or later probablj* become infected, even if an efficient 
contagious-disease technique is adopted during the hospital training course. A 
medical officer or nurse can hardly refuse to attend a tuberculous patient on the 
ground of being tuberculin-negative. Even if the infection attack rate is ex- 
ceptionally low in Minneapolis, it is doubtless considerably higher in many other 
places. Every tubcrculln-ncgativc \’outh who undertakes a journey to a large 
city can, at the present risk, become infected with tuberculosis. As it has been 
proved that a late primarj’ infection often leads to progressive pulmonary' tuber- 
culosis, we ought to tr.v to protect j'oung people in all possible waj's. The best 
method at present known is to BCG vaccinate all nonreactors. If this method is 
emplo 3 'cd among the whole population, it gives good results, as is evident, among 
other things, from the large-scale examinations carried out on the small Danish 
island of Bornholm, where 23 per cent of the population arc at present vac- 
cinated. As is shown in graphs 2 and 3, the number of rccognircd new c'uscs 
of tuberculosis in the age groups 15 to 35 has diminished considcrabh* since BCG 
vaccination ivas started on a large scale. 

Within the district in which the present author operates, the following tuber- 
culosis control program is now being applied. .-Ml inhabitants .are completely 
examined by a mobile tuberculosis control unit, which goes its rounds from 
pl.aco to place within the district. This examination includes miniaUire photo- 
lluorography (70 mm.) of all adults and children over 14 % cars of .age, tuberculin- 
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6. Una modema obra de lucha antituberculosa debe comprender fotorroent- 
genografias en miniatura de todas las personas adultas y nines de mds de 14 
anos, comprobacidn con tuberculina de toda la poblacidn, y vacmiacidn con 
BCG de todos los negatives. For medio de exdmenes periddicos debe cempro- 
barse si los vacunados continiian siendo tuberculino-positivos. Si la reaccidn a 
la tuberculina se negativa de nuevo, ha}-- que revacunar al indi\'iduo. 
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TECHNIQUE 

Physiological saline solution can be used for lavaging, but Stitt and the present author 
have not found it as satisfactory as Bledsoe-Fischer solution (7). The latter is a modified 
Ringer’s solution which is somewhat h3rpertonic and tends to have a dehydrating effect 
on the cells and prevents them from swelling. A strong stock solution is first prepared; 
this is composed of: 


Sodium chloride 263.7 g. 

Potassium chloride 10.6 g. 

Calcium chloride (desiccated) 21.0 g. 

Distilled water q.s. ad 1000.0 co. 


Twenty to 22 cc. of this stock solution is then added to 500 cc. of distilled water to make 
the final Bledsoe-Fischer solution wliich is used in the lavage. This is itself cleansing when 
applied to the broncliial mucous membranes and its use alone without any antibacterial 
drugs has produced pronounced amelioration of symptoms. 

The only supplies needed are a 20 or 30 cc. glass syringe fitted to a tracheal cannula, 
a one-ounce measuring glass for mbdng penicillin solutions and a spray syringe for 
local anesthesia. In addition, some means of sterilizing the first three pieces of equipment 
must be available. This can be done either by placing them in a small catheter tray and 
boiling them or by the use of a small home sterilizer. 

(i) Anesthesia: Local anesthesia is best accomplished b3’' the use of a weak solution of 
pontocaine. At first, because of the sensithdty and natural amdety of the patient, it is 
necessary to anesthetize the posterior pharymc and larynx thoroughly with a 1 or 2 per 
cent solution of pontocaine applied by spray and on applicators just as for a bronchogram. 
During the first few treatments it is advisable to instill about 1 cc. of the solution between 
the vocal cords into the bronclii. It is better at first to err a little on the side of complete- 
ness in giving the anesthetic; the patient may complain of the lump in his throat but, if he 
obtains satisfactory results from the procedure, he will not object to this. As e.xperience 
is gained and as the patient becomes more accustomed to the procedure, less and less 
anesthesia is necessary. Finallj’’, it may be sufficient to spray the larjmx a few times with 
a 1 per cent solution of pontocaine administered through an atomizer- which is used with 
the tip directed downwards into the lar3'n.x. If this is done, no lump null be felt in the 
throat but, if a few minutes are allowed to elapse before the havage is begun, the ex- 
perienced patient will find the anesthesia quite adequate. He is able to swallow and taste 
without difficult3’^ immediately after the lavage. Some patients h.ave been able to dis- 
pense with anesthesia completely. Less anesthetic is nccessar3" if the solution is gentl3’^ 
warmed before being instilled. 

{2) Lavage: As soon as anesthesia is complete, the solution is allowed to run onto the 
lar3mx from the tracheal cannula, the tip of which is held just above the epiglottis. The 
speed of deliver3’^ of the solution will depend upon the patient; some take it best when 
given rapidl3', whereas others prefer to take it rather slowly and perhaps onl3" during in- 
spiration. Sometimes involuntar3' coughing interrupts instillation of the fluid and this 
is a sign of inadequate anesthesia or excessive rapidit3’ of administration. However, 
familiarity on the part of the patient simplifies matters greatb' and he soon learns to con- 
trol his cough until all the solution has been taken. After about 20 to 30 cc. of the solution 
has been allowed to run in, the patient sirapb' couglis up the solution and the secretions 
are raised freeb" with it. If desired and tolerated, more of the solution may bo used at one 
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time before the patient coughs. Tlie lavage is then repeated two or three times. As the 
patient becomes more accustomed to the procedure, he can tilt his trunk into various posi- 
tions so that the fluid reaches different affected bronchi. Indeed, this posturing may be 
of the utmost importance in patients noth lesions of the upper and middle lobes and, 
even if only the lower lobes are involved, it should be given careful attention. The patient 
can also learn to take deep inspirations as the fluid flows in so that it will reach the more 
dependent bronchi. At first, he may feel that he has not expelled all the solution and tins 
may well be the case. Some of it undoubtedly is scattered throughout the lungs and 
absorbed there; but as the patient becomes more export, his coughing will be more efficient. 
Further, it will often be possible as experience is gained to decrease the amount of solution 
used in each layage without impairing the effectiveness of the treatment. In any case 
failure to cough up all the instilled fluid is not harmful, although there maj' sometimes bo 
transient discomfort from this. If the patient bends forward and lowers his head, ho can 
usually get rid of secretions which might otherwise be retained in the dependent bronchi. 

MEDICATION 

After the last lavage a medicated solution is instilled and allowed to remain 
briefl}’’ before being e.xpelled. The medication should be instilled before the 
larjmx becomes irritvated as it sometimes will if there is much coughing. This 
laryngeal irritation is more common udth the cathclerizing procedure than with 
the one described here. If it occurs, further anesthesia is necessary before any 
more solution can bo instilled. 

Many different medicaments have been tried but none was of gi-cat value until 
the appearance of the sulfonamides. More recently, penicillin has largeh’ super- 
seded even these. Before treatment is begun, it is advisable to determine the 
bacteria involved since they may be more \mlncrablc to other drugs, such as 
streptomjnin, than to penicillin. If penicillin is used, approximately 20,000 
units are dissolved in 20 to 30 cc. of the Blcdsoe-FLscher solution and the lumlting 
solution is instilled as before. Stronger solutions arc apt to foam; they are 
slightly irritating to the bronchi and they arc no more effective. Stilt felt that 
the sulfonamide solutions he used sliould be retained for as long as an hour Ijcfore 
being c.xpectorated. This can be done but it is not ea.sy or jfleasant to control 
the cough reflex provoked by 30 cc. of fluid in the lung^- If *iot appear to 
bo necessaiy with penicillin solutions, which seem to be effective even when 
most, of the solution is coughed out. a few minutes after administration. In 
starting treatment the solution should be retained for longer periods and our 
patients arc nd\n.scd to retain the solution until they })ccomc uncomfortable, but 
not to suppress a natural cough which woitld eliminate some of it. Later, it 
may be coughed out much .sooner. 


REACTIONS 

At first, with complete anesthesia and the novelty of the experience, this pro- 
co<hin‘ is rathor .an ordeal for the jiatient atid he m.ay wrll wish, to n^-t for a h-alf 
hour or so iK'fore doing anything else. Some jxitienls 'vril! rcouire a H'.lie 
tion Ix'fore the lavage is given. Isrier. as experif-nce iticma-es proncirnry, the 
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whole procedure becomes greatly simplified; it may take no more than a few 
minutes and seems little more than a deep gargle. 

There are a few specific reactions which may be encountered and it is well 
for the physician to be aware of them and in certain instances to warn patients 
of their possibility. Such reactions are xmcommon when vdewed statisticallj’-, 
but to the indi\ndual patient they can be alarming and, if improperly handled, 
may turn him from continuance of the treatment. Nor must it be inferred from 
this discussion of reactions that any of them are serious as indeed they are not. 
Stitt (4), who has had a much more extensive experience with this treatment 
than the present author, has never encountered a case in which this procedure 
resulted in any harm or in extension of infection. The infection is much more 
likely to spread if retained secretions accumulate in the bronchi than if they are 
washed out by this procedure. 

(1) Immediate reaction from pontocaine: This usually results from the use of 
excessive pontocaine but may be encountered in those who are sensitive to this 
drug in minute doses. It should be less frequent with this procedure than that 
of catheteiizaticn since less anesthetic is needed. It will be less commen also 
if a 1 per cent solution is used instead of a 2 per cent solution. And it is natu- 
rally most likely to occur on the first few occasions when it is particularly desir- 
able to have the patient well anesthetized in order to assure success. Later, 
as less and less anesthesia is required, such reactions are not encountered at all. 
The pontocaine reaction consists usually of nervousness, palpitations, tachy- 
cardia, sweating, faintness and dizziness. It may sometimes be difficult to 
distinguish these reactions from the natm*al nervousness of the patient when 
faced TOth this new procedure. On the first few occasions it may be helpful to 
sedate nervous patients slightly before the lavage. Each patient should be inter- 
rogated for a history of sensitivity to drugs such as pontocaine and cocaine. 
The treatment of mild reactions is unnecessarj’-; nor do these preclude continuing 
the lavages if the patient wishes to do so. More severe reactions require rapid 
sedation of the patient if necessary rvith intravenous barbiturates ; if the lavages 
are to be continued, they rvill have to be done without anesthesia unless the 
patient has plainly been given an overdose. 

(2) Immediate reaction due to the procedure: This occurs dm'ing and after the 
lavage and is characterized by dyspnea. It is apparently not due to the ponto- 
caine as it occurs sometimes when very little anesthetic has been used and may 
not occur at all in the same patient when comparatively large amounts of anes- 
thetic have been given. It is more probably due to reflex spasm of the bron- 
chioles similar to that occurring in bronchial astluna. The symptoms are the 
same as those of bronchial asthma and may be disquieting to the patient. They 
must be distinguished from those of the hyperventilation sjmdrome, which may 
easily arise from the nervousness of the patient. The symptoms pass off quite 
rapidly and at the end of an hour have usually completely disappeared and the 
patient feels himself once again. If this reaction develops during the procedure, 
treatment should be interrupted and deferred to another day even if the patient 
wishes to go on. 
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BRONCHIAL ASTHMA IN PULMONARY TUBERCULOSIS' 

AARON A. COHEN 

The coincidence of bronchial asthma and active pulmonary tuberculosis is still 
a subject of speculation. Divergent statements are to be found in the literature, 
varying from the opinion that tuberculosis of the lungs and asthma are mutually 
exclusive to the statement that they are mutually dependent. In a recently 
published book, Urbach and Gottlieb (1) summarize the literature and present 
the varying views of the older European clinicians who considered the two diseases 
as being rarely associated or even as excluding each other, and of American ob- 
servers who have shown that asthma occurs as frequently among tuberculosis 
patients as in the general population. They also point out that other authors 
believe tuberculosis predisposes to asthma. In Urbach’s own experience (2), 
5.5 per cent of 452 asthmatics have their asthma due to a combination of tuber- 
culin hypersensitiAuty and anatomical changes in the thorax produced by tuber- 
culosis. Feinberg (3) says that active tuberculosis occure less frequently among 
asthmatics than in the general population. Tuft (4) states that asthma and 
tuberculosis are not as infrequently associated iis has been reported, and that 
their coexistence is a matter of coincidence rather than due to specific sensitinty. 
Unger (5) reports that the association varies vnth the obscrv-cr, but is generally 
low. 

The largest series of asthmatics with tuberculosis have been reported by 
Bray (6), Wiseman and Marty (7), Fraenkcl (8), Kupper (9), Harkavy and 
Hebald (10), Lewison and Freilich (11), Schroder (12), Lichtenstein (13) and 
Tocker and Davidson (14). Bray found that less than 1 per cent of asthmatics 
have active pulmonary tuberculosis, and 0.5 per cent of patients uith active 
pulmonary tuberculosis have asthma. Wiseman and Marty report that, of 
3,712 discharges from a New York tuberculosis sanatorium, O.G per cent had 
asthma. Kupper is quoted as saying that, in 1,000 tuberculosis patients, 1.4 
per cent had true asthma. Fraenkel found that 4.3 per cent of 309 asthmatics 
had active tuberculosis. Harka^'J’^ and Hebald found 10 per cent of 400 asth- 
matics 'vrith pulmonary tuberculosis, but only 4.5 per cent were stated to have 
active tuberculosis. Lewson and Freilich found 51 cases of asthma with active 
pulmonary tuberculosis in the records of three Chicago hospitals but do not state 
the percentages. Schroder is quoted as reporting O.G per cent patients with 
asthma in 8,971 tuberculosis patients. Lichtenstein found 1 per cent of asthma- 
tics in 1,000 tuberculosis patients. The best recent report is that of Tocker and 
Da^^dson from Sea View Hospital. They studied 3SG adult patients with pul- 
monary tuberculosis by means of careful allcrgj’ histories, personal oliservation, 
and skin testing among those with personal or family historj’ of allergic disease. 
They found 3.1 per cent with bronchial asthma, a total of 12 patients. While 
small, this series has the advantage of being personally obseriTd by tlu" :i’,!t;ior.s 
reporting them. The significance of this v.'ill be appreciated later. However, 
they apparantly did not- broncho.~cope all their patients. 

> From the Olive View S.an.vtorium, Olive Wcw, California. 
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It is thus seen that in otir series the prevalence of asthma and pulmonary tuber- 
culosis, counting only those who seemed to have definite asthma, is 0.5 per cent. 
This compares -rtlth the prevalence of asthma in the general population of 1 to 
2 per cent, as stated by Tuft (4), or 3.1 to 3.0 per cent, as stated by Tocker and 
Da^ddson (14). Our figure of 0.5 per cent compares vdth the 0.5 per cent prev- 
alence of asthma in tuberculous patients given by Bray (6), with the O.G per 
cent given by Wiseman and Marty (7), vith the 1.4 per cent given by Kupper 
(9), and with the 3.1 per cent given by Tocker and Davidson (14). 

Precedence of Tuberculosis or Asthma 

Among our gi-oup of 36 patients who seemed to have definite bronchial asthma, 
the onset of asthma preceded that of tuberculosis in 34, and the onset of tuber- 
culosis preceded that of astlima in 2. Among the 12 cases of Tocker and David- 
son, 7 had asthma preceding tuberculosis, 2 had tuberculosis preceding asthma, 
and in the remaining 3 no precedence could be stated. It is apparent that tuber- 
culosis does not often precipitate asthma in previously nonasthmatic persons. 

Atopic Features 

In our group, 3 patients had a diagnosis of hay fever with asthma. The family 
histories of allergic tendencies \vere not considered reliable; therefore, no figures 
are quoted. Of Tocker and Davidson’s 12 astlunatics, 6 had a f ami ly history of 
atopy. They were in a position to determine the frequency of hay fever in their 
series of tuberculosis patients, which was 2.8 per cent, or almost as many as had 
astlima. Only 2, however, had both hay fever and asthma. From their data 
they conclude that tuberculosis does not precipitate asthma, since they regard 
hay fever as a precursor of asthma. They foimd, in addition, 14 patients who 
had a family history of allergy but who themselves were asymptomatic. This 
again bolstered their belief that tuberculosis does not predispose to asthma. 

THventy-two of our patients had skin tests mth allergens either before or dming 
hospitalization at Olive View. Because the testing technique at Olive View was 
not standardized and not in the hands of one person, the results caxmot be 
accepted irithout qualification, and no further attempt at analysis of this aspect 
will be made. Tocker and Davidson, using a standardized technique of intra- 
cutaneous testing, found that the offending antigens were the same as in the 
general population, but that the positive skin tests were generally weaker than in 
nontuberculous patients. They do not give the results of desensitization 
treatment, nor are our data reliable on this point; 

Type of Tuberculosis 

In our 36 patients, 16 had predominantly exudative lesions, 14 had e.xudative- 
productive lesions and 3 had predominantly productive or fibroid lesions. As for 
extent of the involvement, 3 were diagno.sed as primary, none as minimal, 8 as 
moderately advanced and 24 as far advanced. One had only a tuberculous 
empyema. Almost all the cases listed in their charts by Tocker and Davidson 
were of tire caseo-pneumonic type, with fibroid cases in the great minority. This 
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after prolonged asthmatic bouts; both had complicating cndobroncliial tuber- 
culosis. 

One would expect that severe asthma, with its associated cough, increased 
secretions and violent respiratory efforts, would more frequently affect adversely 
associated pulmonary tuberculosis. The 34 patients vith coexistent asthma and 
tuberculosis who did not seem to be affected adversely by their asthma did not 
all do well, but they appeared to have adequate explanation for tliis by reason 
of their tuberculous condition alone. None of our patients had any obvious 
relation between astlimatic attaclvs and hcmopt3fsis. None of our pneumo- 
thorax patients had any complication due to astluna. 

In connection nath the harmful effect of astluna on associated tuberculosis, 
Tocker and Da\ddson had no patients shoving such results. Urbach and 
Gottlieb (1) quote '^''accarezza and Acevedo (18) to the effect that astluna may 
complicate pneumothorax treatment by causing temporary reexpansion of the 
lungs, or by blowing up ca\nties. Unger (5) quotes Wilson (19) and Gordon (20) 
to the effect that asthma reactivates latent tuberculous lesions, and that un- 
treated allergy makes the prognosis of tuberculosis worse. Wiseman and Marly 
(7) report a possible case of an acute dissemination of pulmonary tuberculosis 
during status aslhmaticiis. They quote Hajos (21) as saying that asthma usually 
does not activate tuberculosis. Other references on this point are given by 
Tocker and Davidson (14). Few clear-cut instances of harmful effects of asthma 
on tuberculosis have been published. 

Endobronchial Tttbercidosis and Asthma 

Another point of much interest is the association of bronchial asthma and 
tuberculous endobronchitis. Our experience is as follows: 

Number of tuberculosis patients with definite asthma 


bronchosooped 18 

Number with negative findings 10 

Number with positive findings 8 

Number of tuberculosis patients with severe asthma 

bronchoscoped 6 

Number with negative findings 1 

Number with positive findings 5 


Of the 8 patients with positive bronchoscopic findings, 3 had astluna that was 
mild to moderate, and these had only minimal endobronclual lesions. Five 
remaining patients with positive bronchoscopic findings were severe asthmatics, 
and these had ulcero-stenotic endobronchitis. 

To put it another way, there were 11 severe asthmatics in all; one of these had 
negative bronchoscopic findings; 5 had ulcero-stenotic lesions; 5 with severe* 
asthma were, unfortunately, not bronchoscoped. 

Tuberculous tracheobronchitis has been variously estimated to occur in 11 
to 40 per cent of patients with pulmonary tuberculosis, depending on whether the 
studies were done routinely on all admissions or at autopsy (23, 24, 25, 26). The 
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frequency at Olive View, reported by Hawkins (27), was 25 per cent. From the 
incomplete data available in our asthmatics, it would seem that severe asthma 
was often associated vith serious endobronchial complications. Oatway d al. 
(22) have been the onlj’^ previous observers of whom we are aware who have 
commented on the association of endobronchial tuberculosis and allergic disease. 
They studied 50 patients with endobronchial tuberculosis and found that -55 
per cent of the females and 30 per cent of the males had historic.' of allergic 


TABLE 2 

Posiih'c bronchoscopic findings correlated vtlh ecrcrity of asthnia 
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There has been a gradual deterioration of her condition. Bronchoscopy showed a pro- 
gressive ulcero-stenotic lesion of the right main bronchus extending into the lower trachea. 
She has had hay fever and asthma since 1918. Her asthma was mild from 1930 to 1943 
and since then severe. Her family history was negative for allergy. She was found sen- 
sitive to house dust and several pollens. An inadequate trial of desensitization treatment 
gave poor results. In this case it is difficult to tell how much of the wheezing, dyspnea 
and cough are due to endobronchial tuberculosis and how much to asthma. She wheezes 
in both lungs and gets little relief from adrenalin or aminophyllin. Her symptoms are 
probably largely due to tracheobronchial tuberculosis. 

I. S., aged 24, a white female, has far advanced pulmonary tuberculosis, productive in 
tire, with a left pneumothorax. Tuberculosis was discovered in 1939. Her condition 
has been quiescent. Bronchoscopy revealed no lesions. The onset of her asthma was 
in 1936. There has been occasional mild asthma at Olive View, but severe attacks on her 
visits home (attributed to a pet dog). She is sensitive to house dust, pollens and danders. 
Allergic rhinitis is troublesome at Olive View, with not entirely satisfactory results from 
desensitization. The patient has incomplete collapse of the left lung due to adhesions, 
and has had occasional positive sputum cultures, also a small persisting left pleural 
effusion. She developed severe asthma following her last Christmas visit at home and 
returned with increased pleural effusion and a positive sputum culture. Her pneumo- 
thorax has probably never been completely effective. The aggravating effect of her 
asthma is difficult to evaluate. Recent bronchoscopy has revealed no lesion. 

J. F., aged 27, a white male, has far advanced pulmonary tuberculosis, productive in 
character, with bilateral thoracoplast}”, pneumoperitoneum and a persisting cavity. The 
onset of tuberculosis was in 1937. Bronchoscopy has recently not revealed any abnormal- 
ity. Onset of asthma of moderate severity was in July, 1946. Recently he developed a 
cavity at the site of a previously present round caseous focus. The asthma has responded 
well to desensitization with house dust and grass pollen. Allergic rhinitis is mild. The 
family histoiy is negative for allergy. The moderately severe asthma probably did not 
contribute to the breakdown of the round caseous focus. 

J. L., aged 30, a white male, has far advanced pulmonary tuberculosis, exudative in type, 
with a cavity and an ineffective right pneumothorax. The onset of tuberculosis was in 
1945. Bronchoscopy on admission showed edema and occlusion of the dorsal branch 
orifice of the right lower lobe; recent bronchoscopy showed diffuse erythema of the right 
bronchial tree without occlusion. The onset of asthma was in early childhood. The 
family history is negative for allergy. Allergic rhinitis was previously present. His 
asthma ceased about the time tuberculosis began. The patient is sensitive by test to 
house dust. No desensitization treatment is necessary at this time. The improvement 
of his asthma udth the onset of tuberculosis is of interest; similar observations have been 
mentioned by Tocker and Davidson (14). 

R.T., aged 38, white female, has far advanced pulmonary tuberculosis, with an atelectatic 
left upper lobe containing a cavity. The onset of tuberculosis was in 1933. A left 
pneumothorax was started in 1936 for an upper lobe cavity. She was discharged as 
quiescent in 1938, with the cavity apparently closed. Bronchoscopy had not been done. 
The pneumothorax space was lost in 1939. Asthma began in 1938 and occurred each 
year during winter and was moderate to severe in degree. In June, 1946 there was a 
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PRODUCTION OF PLEURAL ADHESIONS FOR THERAPEUTIC 

PURPOSESi 

JOHN D. STEELE 

The experimental production of pleural adhesions has been fairly extensively 
reported in the medical literature, although reports of clinical results have been 
meager. Bethune (1) made the first comprehensive study of this subject and 
concluded that insufflation of iodized talc, under thoracoscopic guidance, was 
the most satisfactory method of producing such adhesions. Following subse- 
quent experiments. Singer, Jones and Tragerman (2) concluded that talc in any 
form produced the most desirable adhesions and that the addition of iodine was 
not essential. Hanrahan, Adams and IQopstock (3, 4) concluded that the injec- 
tion of a suspension of talc into the pleural cavity was as effective as insufflation. 
Gov^r (5), on the other hand, found insufflation yielded better results than 
injection. 

We feel that obliteration of the pleural cavity by the production of adhesions 
is indicated, first, in certain cases of recurrent spontaneous pneumothorax when 
the recurrences are frequent and disabling and, second, in preparation for extra- 
pleural pneumonolysis in cases of pulmonary tuberculosis when a free pleural 
space exists beneath the proposed area of dissection to prevent perforation into 
the pleural cavity at the time of operation. 

* We have introduced irritants 36 times in attempts to produce pleural adhe- 
sions in a total of 24 patients. Six patients noth recuiTent spontaneous pneu- 
mothoraces were so treated. In one of these, the procedure was carried out on 
both sides. In 18 patients with pulmonary tuberculosis, irritants were intro- 
duced preliminary to extrapleural pneumonolysis with paraffin filling in 10 (one 
1 bilateral case); preliminary to extrapleural pneumothorax in 5; and prelimmary 
to cavemostomy in 3. (We no longer use this latter indication since our cavemos- 
tomies are now performed after preliminary surgical incision and pacldng of 
the chest vnll.) 

Poudrage with iodized talc, according to the method of Bethime, was used 
for our first patient in 1940 prior to publication of the results of Hanrahan ct al. 
of the use of talc suspensions. In the ne.xt 11 patients, injection of irritants Avas 
employed; then, because of a high percentage of failures, the injection technique 
was abondoned and poudrage ■with plain talc was used exclusively in the remain- 
ing patients. In addition to the use of talc, either by injection or poudrage, the 
injection of a saturated solution of glucose was emploj’-ed in 3 instances. 

TECHNIQUE 

In our patients in whom talc was introduced by injection into the pleural cawt}', a 
small pneumothorax was first induced with o.xj’gen. The talc suspension w.as next in- 
jected and all available oxygen then withdrawn. Oxygen was used for the pneumothorax 
instead of air because it was believed that any residual gas, not withdrawn, would be ab- 

* From the Department of Surgery, Muirdale Sanatorium, hClwaukce 13, Wisconsin. 
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within a week or two, although it is not uncommon to note some pleural thick- 
ening, particularly in the interlobar fissures, for months or even years afterward. 
On clinical examination no patient had an appreciable loss of pulmonary expan- 
sion or pulmonary fimction, but no tests were performed to measure respiratory 
reserve. In a few cases, densities evidently due to collections of the talc on the 
pleural surfaces were seen on the roentgenogram for several months foUovdng 
a poudrage. 


RESULTS 

The results of our attempts to produce pleural adhesions are based on our ob" 
servations at operation, on our ability or inability to reinduce pneumothorax or> 
in certain cases of recurrent spontaneous pneumothorax, on a period of obser" 
vation during which the patients w'ere observed for evidence of recurrence. The 
final results in 13 patients were evaluated at operation and in 4 following at- 
tempts to reinduce pneumothorax. In 5 patients, who had had frequently re- 
curring spontaneous pneumothoraces, 4 have liad no recurrence for periods of 
from one and one-half to six j^ears; in the fifth , a partial pneumothorax recurred 
about two j^ears following poudrage. We believe that tliis recurrence was due 
to failure to approximate the pleural surfaces immediately after the poudrage 
because of a recurrence of the bronchopleural fistula at the time of the operation. 
The results in 2 of our patients who left the Sanatorium before their contemplated 
procedures were carried out are unknown. 

Of 16 attempts to produce pleural adhesions bj’' the injection of talc suspen- 
sions, 5 3 delded satisfactorj'- and 11 unsatisfactorj' results as far as the obliteration 
of the pleural cartty was concerned. Our 3 attempts to produce adhesions with 
saturated glucose solutions were all imsatisfactory. Of the patients ha\Tng in- 
jections of talc or glucose, 5 received more than one injection ; one of these had a 
total of 5 unsuccessful attempts to produce obliteration of his pleural cartty. 
Poudrage produced obliteration of the pleural cartty in 12 instances and failed 
in 2. One of these failures has alreadj’ been mentioned. The other occurred 
earty in our series when we were using relative^ small amounts of talc. Since 
using 8 to 10 g. of talc, our results have been imiformlj’- satisfactorJ^ Adhesions 
following a poudrage become relative^ firm in from sLx to eight weeks. 

STODIARY 

Obliteration of the pleural cavity b 3 ' the production of adliesions was attempted 
36 times in 24 patients. Insufflation of talc was found to 3 ield far better results 
than injection of talc suspensions. Insufflation produced obliteration of the 
pleural cavity in 12 instances and failed in 2; injection produced obliteration in 5 
instances and failed in 14. 

Principal indications for the induced obliteration of the pleural space arc re- 
current spontaneous pneumothoraces and, in patients with pulmonary tuber- 
culosis, preparation for extrapleural pneumonob^sis where a free pleural space 
exists beneath the proposed area of dissection. 
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HEMOERHAGE FROM INTERCOSTAL VESSEL 

A Case Occurring during Thoracoscopy 

C. G. BAYLISS‘ 

The patient was a male, age 24, suffering from bilateral pulmonary tuberculosis. Arti- 
ficial pneumothorax had been commenced on the right side, at the Queen Victoria Home 
for patients suffering from pulmonary tuberculosis, Wentworth Falls, New South Wales, 
two months prior to the incident to be described. At the time of induction of pneumo- 
thorax, there was present extensive infiltration throughout the upper two-thirds of the 
right lung with obvious cavitation, and in the left lung a moderate amount of infiltration 
in the mid-zone. He had been referred for thoracoscopic examination because of pleural 
adhesions which were preventing effective relaxation of the lung. The appearance of the 
skiagram indicated that the adhesions were extensive and probably unsuitable for pneu- 
monolj^is. However, it was decided to perform thoracoscopy and defer the decision 
regarding pneumonolysis until the adhesions had been seen. 

The thoracoscopy was the 457th personally carried out and the “two-cannula” tech- 
nique was employed. The first puncture was made in the mid axillary region in the third 
intercostal space. Wlien the trocar was withdrawn blood-flecked bubbles appeared at the 
external orifice of the cannula with each respiration. As I had never previously remarked 
this, I suspected that a vessel might have been injured and as rapidly as possible made a 
second puncture. This was made about two inches inferior to the first puncture. With 
the telescope introduced through the second cannula, blood could be seen spurting vigor- 
ously into the pleural cavity from the internal orifice of the first puncture. From the force 
of the spurts the bleeding was obviously from the intercostal artery or one of its main 
branches. A third puncture was then made posterior to the angle of the scapula. With 
the telescope in position through the second cannula the cautery rod was introduced 
through the cannula in position in the third puncture, and the tip applied just inside the 
orifice from which the blood was spurting. Because of the quantity of blood through 
wliich the tip had to be passed the latter was used rather hotter than usual. By what 
must be considered a somewhat lucky chance, the tip immediately touched the bleeding 
spot and with continued application for a few seconds led to coagulation and control of 
the hemorrhage. After I was satisfied that bleeding had ceased, I removed with the 
sucker the blood which had been shed into the pleural cavity. This amounted to over 
two pints. As all speed had been exerted in making the second and third punctures, 
the quantity of blood lost gives an indication of the size of the vessel which had been 
injured. 

The patient, although rather shocked from the rapid blood loss, quickly recovered after 
the hemorrhage was controlled. 

As a matter of passing interest, after inspection of the adhesions, I would in any case 
have decided that pneumonolysis should not have been attempted. 

COMMENT 

Serious bleeding from an intercostal vessel damaged by the trocar seems to bo 
a rare accident in the coume of thoracoscopic c.xaminations. Goorwitch (1) 
notes the occurrence in one of his omi patients of hemorrhage, the source of 

* 147 Macquarie Street, Sydney, N.S.W., Australia. 
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BUNW.RIO 

Derramc Pleural dc Cclcslcrol 

Pres(5ntase un caso dc derrame pleural de colcstcrol cn un var<5n dc edad 
mediana cuya enfermedad comenzd con tuberculosis pulmonar y formacidn dc 
llquido en el espacio pleural izquierdo sin experinientar entre tanto xnalcslar. 
La colcstcrinemia era normal y cl Hquido pleural cstdril, conteniendo unos ISO 
mg. de colcstcrol disuelto y un sinnumcro dc cristalcs dc colcstcrol. En el 
transcurso de los anos la pleura sc habla espesado y cndurccido notablcmcntc. 

REFERENCES 

(1) EvANDcn, L. C.: Am. Rev. Tubcrc., 19tG, 64 , 5(M. 

. (2)_Moll, II. S., A.*iD FowavEATiian, F. S.: J. Path, ct Bact., 1940, 61 , 37. 
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Tills reasoning persuaded county administrators to proidde the necessary 
funds and employee time for a demonstration. The Charities Department des- 
ignated a worker to spend as much time as needed on the project iiith a sum 
of money set aside immediately available for necessary purchases. Health De- 
partment workers, doctor, nurses, nutritionist, social worker, quarantine officer 
and sanitation inspector, were assigned to the work as required. These people 
then met and organized the work. 

The first task of this group was to choose a site for the experiment. They 
selected a small, compact, more or less isolated Mexican neighborhood where 
a tuberculosis problem existed. It consisted of about two square city blocks 
with railwa3'- tracks on the west, a boulevard on the east, and a sparsely settled 
surrounding te^ritorJ^ In this situation there were 7 patients vith active 
reinfection type tuberculosis, 2 far advanced, 5 moderately advanced; one 
patient vath active primary infection; 3 cases with arrested reinfection tjqie 
tuberculosis; and 6 childi'en previously recommended for preventorium care. 
Two of the cases with active pulmonary’’ tuberculosis had been in tuberculosis 
rest homes, and arbitrarily returned home against adifice because they would 
rather be at home. Related problems •were stated in the original report of the 
w’elfare w’-orker: “Sufficient information -n’as obtained to conclude that all the 
■vices and problems presented in a really’’ large slum area were to be found in this 
little colony — ^bootlegging, prostitution, gambling, thievery, adultery’, broken 
homes, illegitimate children, filth and ignorance — ^these and more were coupled 
with charming Mexican cordiality, friendliness and the sincere desire to help in 
developing the functions of the Community House.” In this mission com- 
munity house headquarters were established, including a clinical room and the 
simple requirements for holding classes in Americanization, sewing and cooking, 
which •«’ere used continuously throughout the period of about a y’ear and one-half 
while the intensive program continued. 

It is pertinent to question how’ successful such plans would be ■when applied 
to better homes. Certain modifications w’ould be necessary to meet varied con- 
ditions found in better homes. How’ever, it is first necessary’’ to demonstrate a 
program effective ivhere most of the cases are, and where by far the greatest 
danger of contagion exists, 'i^^len this is accomplished there vail be a basis on 
which to formulate modified plans to meet the needs of any’ situation. The 
neighborhood in this study’ was one of the -tt’orst ty’pe. 

The congestion of the neighborhood in which these cases resided is shown by 
the census. There ■n’ere 323 individuals in 63 families. The houses and shacks 
lined the streets and the alley's ’^’^’ith many in between covering most of the 
ground area. A complete medical, social and sanitary’ sm-vey’ was made and 
an analy’tical tabulation of this information is available, but these details will not 
be given here. A phy’sical examination was made on 276 persons, including 113 
Mantoux tests ■noth X-ray’ films of the 30 reactors; and on 41 adults Wassormann 
tests were done. Little new disease ’\vas discovered: one case with active 
primary infection, 2 cases ■with arrested reinfection tuberculosis and one patient 
■with lues were found. 
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Following this preliminary work, attention was concentrated on the homes 
of active cases. Each patient was provided with an individual room equipped 
as similar to the sanatorium pattern as possible. Some old fmniture and equip- 
ment were available from various sources, and necessar}’- windows, screens, doors 
and lumber were supplied w'here necessary. A chicken we gate with a hook 
was fitted to the connecting door in each house. The construction labor was 
done by the residents. Diets Avere supplemented as recommended bj’’ the nutri- 
tionist. The cooking classes also aided in teaching the families to make the most 
of the allow^ances granted them b}'' the Welfare Department. Much of the 
success attained was tlnough improving the Ihdng conditions. Also, in receimng 
additional food supplies and other aid, the people felt they were receiving some 
tangible rewnrd for compl3’ing wdth the rules and regulations, and w'e secured 
cooperation far greater than in any preAnous experience. 

The same equipment was supplied to ambulant patients with positive sputum 
and restrictions were modified onlj’’ as deemed safe in each instance. The chief 
features of ambulant control were training in the use of tissues and pocket con- 
tainer, and aAmiding indoor associations. Casual public contact is not the 
source of new disease, in our experience. Success in combating the danger from 
ambulant cases depended upon the same routine as applied to those confined, 
stressing the frequencj’’ of supervision by the ATirious workers. 

Because fifteen 3"ears have elapsed since the experiment began, it would seem 
theoretically possible to give a A'^aluable report on the amount of spread that has 
occurred in these tuberculosis families after this length of time. Unfortunately, 
most of the families haA^e scattered to the four Asinds. HoweA^er, in 1934, AAdien 
the special serAdces were being terminated, about one and one-half 3’-ears after 
their inception, no new cases had occurred, and there was no eAodence of spread 
of infection to nonreactors in the superAosed families. The whole community 
was resurveyed in Ma3’-, 1934, and no new- cases were found, e.xcept a moderatel3'- 
advanced case in a noAS'comer in a trailer camp close b3’'. By 1936 it Avas found 
that, of the original 7 actiA’^e cases, 3 died, 3 became arrested and one aaus de- 
ported to Mexico. One family moA^ed into the colony AA-ith ,2 active cases but 
was later deported to Mexico. Another family A\'as transferred to the colon3'- 
tAA^o weeks after the mother died of tuberculosis. This famil3’’ included 2 mod- 
erately adA'anced cases and a baby AAoth actiA’-e primary infection. One of these 
cases w-as sent to a sanatorium for instituting pneumothorax treatment. 

One of the patients who died had been a problem. Quarantine AAns necessary' 
to control the patient. The famil3’’ decamped and the police returned them 
after tA\^o montlis of search. The patient atos then sent to a tuberculosis rest 
home under a legal isolation order. Tire disease being progressiA'e, she aa-rs later 
sent home to die. 

The therapeutic result in this group as a AA'hole aars s.atisfactor3'. Sufficient 
superAosion aars proAuded to ensure obserARnce of the amount of rest prescribed 
by the ph3Rician. Ncaa' cases receiA'ed tluee calls per AA'eek b3’ the nurse and 
occasional calls by social serAdce, AA’elfare and quarantine AA'orkcrs. At least, one 
call each AA'orking da3’^ aars made b3' some Health Department worker on each 
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active case. As a contrast to our previous experience with the usual occasional 
call, this frequent repetition and stressing of the instructions to the patient and 
the family were found effective beyond expectations. 

Another gratif 3 ang result of this constant supervision has been the voluntary 
removal of all the lawless element of the neighborhood. Previous to our inva- 
sion the better element had frequently appealed to the police without any im- 
provement of conditions. However, under so much official scrutiny the criminal 
disappeared. 

The advantages in the use of such a program as this are largely empirical in 
such a short experience, and particularly unconvincing in the degree of prevention 
in such a chronic slow-blooming disease as tuberculosis. The enthusiastic ap- 
proval of all of the trained public health workers engaged in the project, however, 
testified that improvements accomplished in the home care of open cases well 
repaid the additional effort and the apparent expense. A financial report by the 
Welfare Department covering expenditures on these patients from November, 
1932 to December, 1933 itemizes $969.45 expended. It states that the cheapest 
t 3 q)e of other care that had previously been recommended, preventorium for 6 
children, and tuberculosis rest homes for the other patients, would have been 
$5,370 for the same period, or $4,300.55 more. If the patients had been in the 
sanatorium the cost would have been $1 1 ,040.00, or $10,070.55 more. Additional 
time of personnel spent on the project can only be estimated. The same persons 
were working in the same field previously, and they absorbed the more frequent calls 
by adjustment of other work in their general public health program. The best 
estimate possible by super\dsors of the work is that during this same period of 
one year there was expended in additional time by nurses $2,000, inspectors 
$400, medical social worker $200 and doctor $300, or a total of $2,900. This 
expense being included, the cost was then $1,400 less than other care of the 
cheapest type available, and $7,170.55 less than sanatorium care. As previ- 
ously stated, there were many related functions performed but there was an 
average of 8 patients cared for in homes, who other\vise should have been in 
institutions. In the light of present studies for evaluation of the effectiveness 
of traditional public health supervision of those suffering from exanthematous 
diseases and the trend of thought toward restrictive modification of these func- 
tions, it is pertinent to predict more time wll become available for tuberculosis. 

It is an uncontrovertible fact that tuberculosis causes more disability, death 
and public expense than all other communicable diseases combined, and that 
good public health procedure reduces its morbidity. When these two facts are 
joined, the sum may be expressed in the possibility of the proposed program 
being absorbed by an established health department with little or no additional 
personnel. 

This experiment was not to demonstrate a cheaper method or a substitute 
for sanatorium care but to provide better home care for those who must or can 
remain at home and, at the same time, isolate them more effectively. It is felt 
that this added amount of supervision would nearly meet our needs for eradica- 
tion of tuberculosis, and possibly meet them adequately. Frost (2) stated: 
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A NEW TUBERCULOSTATIC ANTIBIOTIC FROM A SPECIES OF 

NOCARDIAi 

A Preliminary Report 
E. W. EMMART 

The production of tuberculostatic antibiotics by certain genera of the Acii- 
nomyccles was first recognized more than thirty years ago. In 1913, Vaudremer 
(1) obtained a tuberculostatic substance from the filtrates of the culture medium 
and the mycelium of Aspergillus fumigaltts. In 1940, similar results were 
obtained bj’^ Zorzoli (2) both with. Aspergillus fumigatus and A. albus. The 
tuberculostatic properties of Aspergillus fumigatus in vitro have more recentl}’' 
been verified bj’- Soltj^, 1944, (3) and Asheshov and Strelitz, 1945, (4). Two 
other genera belonging to the Aspcrgillaccac have also been reported by Kallos, 
1945, (5) and Gerber and Gross, 1945, (6) as producing an active substance 
against the tubercle bacillus. Slight inhibition was also obtained from a crude 
extract of the culture medium of Pcnicillium notaium by Smith and Emmart 
(7) and the tuberculostatic actiidty of the filtrate of another genus of the Peni- 
cillixm gi'oup has recently been reported by Miller and Rekate (8). Actinomycin 
obtained from Streptomyces antihioticus (9), streptothricin from Strcptomyccs 
lavendulae (10, 13), and streptomycin from Sireptomyecs griscus have been 
reported by various workers (11, 12, 13, 14, 15) as having some degi'ee of in- 
hibiting action against the growth of the tubercle bacillus in vitro and in vivo. 
The present report presents another mold of the family Actinomycctaccae which 
has active tuberculostatic properties. 

NOCARDIA COELIACA 

In March, 1944, the mold imder consideration appeared as an air-bome con- 
taminant in a single flask of ICirclmer’s medium which had recentlj'' been planted 
with Mxjcobaclerium tuberculosis of the human A27 strain. Within a week the 
small explant of pellicle of the mycobacterium had disappeared under an over- 
growth of pale pinkish mold which covered a considerable area of the surface of 
the flask. Subcultures from the original culture have shovai that as the myce- 
lium develops the upper surface becomes “capucine buff”- (16, plate III) in 
color and finally “auburn” or dark brown. The under surface of the yoimg 
mycelium in a few days becomes “orange rufous” (16, plate III) darkening into 
a “Sanford bro^vn” (16, plate II). The aerial hj^jhae may be white or tinged 
pink, appearing at first on marginal edges of the vegetative mycelium. As the 
cxilture ages, the medium is gradually colored dark brown b 5 ’’ the secretions of 
the mycelium. UTiien the fresh culture is planted from spores the second 
growth of spore-bearing hjTphae appears in fourteen to twenty-one days as 
irregular patches of the raj’^celium. 

1 From the Division of Ph 5 ^iology, National Institute of Health, Bethesda, Maryland. 

* All colors are expressed according to Ridgway: Color Standards and Color Nomencla- 
ture (16). 
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found when the animals were killed one month later and the fungus was not 
recovered in culture. 

Variability is a generally recognized phenomenon in Nocardia (17, 18), vari- 
ants being readily isolated from most strains. These may vary in biochemical 
activity as well as in morphology and color. This variability makes the exact 
identification of these organisms very difficult. The fungus studied seems to 
resemble closely Nocardia cocliaca (Gray and Thornton) comb. nov. (Gray and 
Thornton (18)). 


IIETHODS 

(a) Ctdlure media: The mold which grows best at 37.5“ C. was at first maintained on 
Kirchner’s medium.* This medium was used in all preliminary cultures and as a 
diluent in determining the tuberculostatic activity of the crude filtrate, referred to arbi- 
trarily as “filtrate I” to distinguish it from other filtrations made in the process of extrac- 
tion of the active substance. Since the active substance in the crude, unpurified state 
was not destroyed by autoclaving, the cultures were routinely autoclaved five or nine 
weeks after planting. The mycelium was filtered off, the pH of the filtrate adjusted to 
7.2 and the fluid passed through Seitz filters. Filtrate I, therefore, consisted of Kirchner’s 
medium in addition to pigments and antibiotic substances produced by the mold. 

In later experiments the culture medium was supplemented with 20 g. of sucrose per 
1,000 cc. of Kirchner’s medium. The mold can be maintained on Czapeck’s agar medium 
as modified by Dox and Thom as cited by Henrici (19), but the best growth was obtained 
on Johnson’s culture medium for fungi (20). The growth of the mycelium was slow on 
this medium but the solid medium had the advantage of maintenance of the strain without 
frequent transfers. Growth of the mycelium was either valued from 0 to 4 on the area 
of the mycelium (charts 2 and 3) or by grams in weight of the mycelium (chart 6). 

(b) Methods of testing for Inbcrculostalic action: In all experiments the tuberculostatic 
action of the samples of the different lots of the crude filtrates was determined by planting 
both the whole filtrate with tubercle bacilli of the A27 strain and the filtrate diluted with 
Earchner’s medium. Cultures of each concentration were carried in triplicate and the 
amount of growth of the pellicle of the tubercle bacilli observed every few da3'5, and 
evaluated from 0 to 4, 4 representing the completely covered surface of the flask. 

RESULTS 

A. Antibiotic Action of Filtrate I in Kirchner’s Medium 

In eight preliminary experiments it wms observed that when the crude sterile 
filtrate of the culture medium from Nocardia cocliaca was planted \rith tubercle 


’ Kirchner's Medium; 

Dibasic sodium phosphate 3.0 g. 

Monopotassium phosphate 4.0 g. 

Magnesium sulphate 0 . 0 g. 

Sodium citrate 2.5g. 

Asparagin 5.0 g. 

Glycerin 20.0 g. 

Water (triple distilled) 1000.0 cc. 


Two cc. of 40 per cent sodium hydrate are added before sterilization to adjust the 
pH to 7.2. The medium is autoclaved at 10 lbs. pressure for twenty minutes. 
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potency from 1 to 4 units per cc. Chart 1 show's the tuberculostatic action of 
various dilutions of the crude filtrate obtained from modified Kirchner’s medium 
containing sucrose. IjOt.s of the filtrate I having a value of 4 units completely 
inhibit the giowth of the tubercle bacilli of the A27 strain in dilutions of 25 per 
cent in Kirchner’s medium. 


tahle 2 


Titbcrculostaiic action of various dilulions of filtrates from Nocardia cocliaca cultures of 

different ages 


Part 1. 

Tuberculostatic Action of Filtrate I from Experiment 3S7. Age of Nocardia culture 
•12 days. (Growth of A27 Pellicle Valued 0-1) 


TIME IK PAYS 

m cis'T cQ^•a:^^T»AT^o?.• or niTiATt m maixT*’* uedicu 


0 

12J 

25.0 

50.0 

100.0 

5 

1.1 

1.0 

0.3 


0 

10 

1.4 

1.3 

1.1 


0 

13 

l.C 

1.4 

1.3 

1.1 

0 

17 

2.S 

l.G 

1.4 

1.2 

0 

20 

3.4 

I.S 

l.G 

1.3 

0 

24 

3.8 

2.4 

1.9 

1.3 

0 

2S 

3.9 

3.2 

3.2 

1.3 

0 

31 

' 4.0 

1 

3.9 

3.S 

1.3 

0 


Part 2. 

Tuberculostatic Action of Filtrate I from Experiment 375. Ago of Nocardia culture 
G1 daj's. (Growth of A27 Pellicle Valued 0-4) 


xna: is days 

rcK CENT CONCENTKATION OT ULTKATE IN NIBOINEE’S UEDIOTI 

0 

12.5 

25.0 

50.0 

100.0 

7 

1.3 

1.0 

0.2 

0 

0 

10 

1.3 

1.1 

0.4 

0 

0 

14 

1.4 

1.1 

0.6 


0 

IS 

1.5 

1.2 

0.6 

BSH 

0 

22 

1.6 

1.2 

0.6 


0 

25 

1.8 

1.3 

0.7 


0 

28 

2.3 

1.3 

0.7 

0.2 

0 

32 

2.8 

1.3 

0.7 

0.2 

0 

35 

3.5 

1.3 

0.7 

0.2 

0 

37 

3.9 

1.3 

0.7 

0.2 

0 

42 

4.0 

1.4 

0.7 

0.2 

0 

45 

4.0 

1.4 

0.7 

0.2 

0 


B. The Effect of Filtrate I on Different Strains of Tubercle Bacilli 

Although the virulent human strain A27 has been routhielj'- used as a test 
organism, the crude filtrate is also active in dilutions of 25 per cent in Kh-clmer’s 
medium against the strain H37Rv, the human strain A32 and the bo^dne Ravenel 
strain. These are relatively slow growing strains. When the antibiotic was 
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used in this dilution it wtis not found active against the rapidly grovdng avian 
strain 3G and 9077, the bo\'ine S420, nor the human strains 279 and G07. The 
last four strains completely covered the surface of the flask within a week (table 

3). 

C. Difference in Growth Rate and Production of the Tubercidostatic Substance 

of the Brown ajid Yellow Strains 

Tlie j-ellow strain of Nocardia coeliaea which appeared as a mutant from the 
original brown strain differs not onlj’ in color but also in the rate of gi-ovdh. 



* no GROWTH UNTIL AFTER S WEEKS IN CULTURE; CULTURE THIN 

Chakt 1. Variation in potencj' of different lots of filtrate I from Nocardia coeliaea cul- 
tures. 

When the two strains were planted on Ivirchner's medium and the amount of 
growth of each observed it was found that the myceliiun of the yellow strain 
covered the surface in fifteen days, while it took thirtj’- daj^ for the brown strain 
to produce a mycelium of similar size (chart 2, part 1). 

The culture media from these two substrains of Noeardia were pooled sepa- 
rately, the pH adjusted to 7.2 and filtered tluough Seitz pads. The filtrates were 
diluted 50 per cent vath Kh-chner’s medium and planted vnth tubercle bacilli. 
When the growth rates of the pellicle of tubercle bacilli in the two filtrates were 
compared it was found that complete inhibition was obtained with 50 per cent 
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dilution of the browTi strain, while 50 per cent dilution of the filtrate from the 
yellow strain permitted moderate growth (chart 2, part 2), 

In order to determine whether or not utilization of the nutrient elements during 
growth of the Nocardta might be responsible for the inhibition of growlh of the 
tubercle bacilli, the control medium was diluted with equal parts of \ratcr and 
the degree of growth of the tubercle bacilli noted. As is showTi in chart 2 (part 
2) and chart 5 (curve A) the growth rate of the tubercle bacillus was not markedly 
affected b}' this dilution. The inhibition of the growth of the tubercle bacillus 
in the cultures containing the filtrate could not therefore be accounted for by a 
possible deficiency of nutrient elements of the culture medium. 

TABLE 3 


The growth of various strains of Mycobacterium tuberculosis inS5 percent Nocardia filtrate 


BTRAIK 

ciowm or pelliox (CM) 

Acr or TtniEiici.E 

25 per cent filtrate 
(Average of 6 Cask)) 

Cojtrol medium 
(AvtraKe of 6 flasks) 

BACXU.1 CULTUEE 

IS DAYS 

A27 (var. hominis), Slow grow- 
ing strains 

0.3 

3.8 

42 

H37Rv (var. hominis), Slow 
growing strains 

0.8 

4.0 

35 

A32, Slow growing strains 

1.3 

3.4 

42 

Ravcncl (rar. bovis), Slow grow- 
ing strains 

0.6 

2.8 , 

34 

^36 (rar. avian), Rapid grow- 
ing strains 

4.0 

4.0 

27 

Jjf9077 (var. avian), Rapid grow- 
ing strains 

4.0* 

4.0 

6 

j$!S420 (BCG-rar. bovis). Rapid 
growing strains 

4.0 

1 

4.0 

6 

#279 (rar. hominis). Rapid 
growing strains) 

4.0 

4.0 

6 

#G07 (rar. hominis). Rapid 
growing strains 

4.0 

4.0 

6 


* Average of 3 flasks. 


D. Effect of Adding Sucrose to the Culture Medium 

It has previously been sho^vn that the addition of certain sugars to the culture 
medium gieatly enhances the growth of various species of molds (21). In an 
attempt to increase the rate of g^o^vth of Nocardia coeliaca and the subsequent 
production of the antibiotic substance, sucrose was added in 2 per cent concentra- 
tions to IGrclmer’s medium'. For comparison, control cultures without sucrose 
were maintained simultaneously. The data were obtained from five experiments 
set up in triplicate. The curves in chart 3 represent the mean rates of groAvth of 
the mycelium in medium containing no sugar (B) and in similar medium contain-^ 
ing 2 per cent sucrose (A). In each experiment gro'wth was consistently better 
in the flasks containing sucrose than in the flasks containing Kirchner's medium 
alone (chart 3). 
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A comparison of the tuberculostatic action of the filtrates from cultures ■with 
and wthout sucrose in dilutions of 12.5, 25.0 and 50.0 per cent in Iflrchner’s 
medium as Avell as in the undiluted filtrates indicates that the tuberculostatic 
action is greater in filtrates from Nocardia cultures growxi in the medium con- 
taining sugar than when groTO in Kirchner’s medium alone (chart 4). 

In addition, if the time of onset of grow'th of the tubercle bacillus is taken into 
consideration, filtrates from medium containing sucrose completely inliibit 
growd/h in concentration of 50 jjcr cent for two weelcs or longer, while grondh is 
present a few da5'’s after planting in filtrates from medium containing no sugar 
(chart 5). 

COMPARATIVE TUBERCULOSTATIC ACTION 
OF VARIOUS DILUTIONS OF NOCARDIA FILTRATES 
M FROM KIRCHNER’S MEDIUM (K) AND KIRCHNER'S 



Chart 4. Showing in serial dilution in Kirchner’s medium the increased tuberculostatic 
action of filtrate I from medium containing sucrose as compared with filtrates from 
Kirchner’s medium alone. 

E. The Effect of Different Sugars 
(a) On the Growth of Nocardia coeliaca 
(b) Upon the Production of the Tuberculostatic Substance 

(a) Since it was found that sucrose not only increased the grondh rate of No- 
cardia but also increased the production of the antibiotic substance, an attempt 
was made to use other sugars in place of sucrose unth the hope of producing more 
rapid groudh of the mold cultures. Various lots of modified Eirclmer’s medium 
were therefore prepared uith the following sugars in concentrations of 2 per cent. 
The pH of these was adjusted to 7.2 and autoclaved at 10 lbs. pressure for twenty 
nainutes. These sugars were as follows: crude commercial corn steep liquor 
(containing a mixture of sugars), fructose, lactose, raffinose, dextrose, sucrose, 
maltose, trehalose, galactose, melibiose, melezitose, honey dew honey, turanose, 
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d-xylose, cellobiose and d-glucoheptose/ Kirchner’s medium -without sugar was 
used as a control. Spores from 5-day-old cultures were used to seed the flasks. 
The average gro'W'th from three flasks was based on the wet weight of the myce- 
ium after the filtrate was pressed out. When the growth of the mycelium in the 
various sugar containing media was compared with that of the control medium, 
it was found that crude com steep liquor and fmctose gave the best gro-wth, -with 
lactose, raffinose, dextrose, sucrose, maltose, trehalose, galactose, melibiose, 
mele 2 atose and honey dew honey following in consecutive order. Growth of the 
mycelium of Nocardia was inhibited when either turanose, d-xylose, cellobiose or 
d-glucoheptose was added to the culture medium (chart 6). 

(6) In order to test the tuberculostatic action of the filtrates of these cultures, 
the pH of the crude filtrates was adjusted to 7.2 and the media sterile filtered and 

COMPARATIVE TUBERCULOSTATIC ACTIVITY OF NOCARDIA 
FILTRATES IN KIRCHNER'S MEDIUM WITH AND WITHOUT SUCROSE 
-St 

SC 

< A- KIRCHNER'S MEDIUM- SO IN WATER 

“• B- KIRCHNER'S MEDIUM 



Chabt 6. Showing the inhibiting effect of filtrates from culture medium with and with 
out sucrose in relation to time of onset and rate of growth of tubercle bacilli (strain A27) 
tn vitro. 

tested without dilution and in dilutions of 50 per cent, 25 per cent and 12.5 per 
cent in Eurchner's medium. The results showed that although a sugar might be 
effective in stimulating growth of the mycelium it did not necessarily follow that 
it stimulated production of the antibiotic. The order of effectiveness of the va- 
rious sugars in the production of the antibiotic substance vts as follo-v\'s : trehalose, 
corn-steep liquor, lactose, dextrose, sucrose, d-glucoheptose, honey dew honey, 
d-xylose, maltose, galactose, melibiose, melezitose, cellobiose, turanose and fract- 
ose. It is of special interest that trehalose which is found normall}’- in Baker’s 
yeast and mushrooms and which stimulates onlj"- slightly the growth of the mold 

* We wish to acknowledge our indebtedness to Dr. Nelson K. Eichtmyer of the Division 
of Chemistry of the National Institute of Health for his suggestions and cooperation in 
securing the various sugars used in these experiments. 
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GROWTH OF NOCARDIA COELIACA IN KIRCHNER'S MEDIUM 
AS AFFECTED BY THE ADDITION OF VARIOUS SUGARS 
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Chart 6. Showing the average growth of Nocardia coeliaca after forty days in Kirohner'a 
medium containing 2 per cent of various sugars. Growth is represented in grams (average 
weight per flask of the mycelium). 


TABLE 4 


Effect of various stigars on tuberculostatic action of culture filtrates from Nocardia coeliaca 

vs. the tubercle bacillus {strain AST) 


StJGAB 


CONCENTBATION OF YILTBATE 


12.5% 

1 25.0% 1 50.0% 100.0% 

Area of growth of pellicle of A27 at 37.5®C., 

valued 0— to 4+, after 40 days’ incubation 


Trehalose 

+ 

0 

0 

0 

Corn steep liquor 


4- 

0 

0 

Lactose 

+ 

+ 

0 

0 

De.vtrose 

+ 

+ 

0 

0 

Sucrose 

+ 

+ 

i 

0 

D-glucoheptose 


+ 

0 

0 

Honey dew honey 

+ 

+ 

+ 

0 

D-xylose 1 

+ 

+ 

+ 

0 

Maltose 


4* 

+ 

1 0 

Kirchner (No sugar) 

++ 

4* 

+ 

0 

Galactose 

+++ 

4-4- 

+ 


Melibiose 

++++ 

+++ 

+ 

0 

Melezitose 

+ 

+ 

4“ 

+ 

Cellobiose 

++++ 

++++ 

+ 

+ 

Turanose 

+ 

+++ 

++ 

4" 

Fructose 

H — hd — k 

+++ 

++++ 
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ccntratc may be said to be apj)roximalcl 3 ' 100 times more active than the crude 
filtrate (table 5). 

In order to test the possible tubcrculocidal action of filtrate I as compared 
with the charcoal cluate and the mj-cclium extract, tlio explant of the pellicle 
was removed from the in vitro cultures containing various dilutions of filtrate I 
and the tubercle bacilli planted on slants of Steenken and Smith egg medium 
(22). The gro\^i,h which was observed every six daj's showed that explants of 
the pellicle of tubercle bacilli, which had been complctclj’’ inhibited in 50 and 100 
per cent of filtrate I, grew slowly on the egg media. This indicated that the 
action of filtrate I u-as tuberculostatic rather than tubcrculocidal. 

TABLE 5 


Comparative tuberculostatic action of filtrate I, charcoal cluatc and mycelium extract, 

strain A£7 


TER CENT concentration 

TER CENT CROWrn 

XTR CENT INniCmON 

A. Filtrate I 



0.00 (Control) 

100 

0 

12.50 

45 

55 

25.00 

30 

70 

50.00 

0 

100 

100.00 

0 

100 

B. Norite cluatc 



0.0 (Control) 

100 

0 

0.5 

85 

15 

0.10 

95 

5 

0.25 

40 

60 

0.50 

20 

80 

C. Mycelium extract 



0.00 (Control) 

100 

0 

0.05 

100 

0 

0.10 

97 

3 

0.20 

60 

50 

0.25 

40 

60 

0.30 

40 

60 


The mycelium extracts and charcoal eluates were dried, weighed and dissolved 
in water and their activity tested in vitro in concentrations of .05, 0.1, 0.2, 0.3, 
0.4 and 0.6 per cent. No groviih occurred in flasks containing the mj^celium 
extracts from 0.2 to 0.6 per cent and onl 3 '- slight groviili occurred in dilutions 
of the charcoal eluates in concentrations of 0.4, 0.5 and 0.6 per cent. Wlien the 
original explants were removed and transferred to slants containing Steenken 
and Smith egg medium no growth occurred on the slants inoculated with explants 
exposed to concentrations of from 0 .3 to 0.6 per cent of mycelium extracts. Ho\v- 
ever, slight growdh occurred in slants planted from flasks ■which had contained 
0.4, 0.5 and 0.6 per cent of charcoal eluate (table 6). This indicated that the 
action of the mycelium extract was tubcrculocidal wiiile the eluates from filtrate 
I were tuberculostatic. 
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the average gam in weight was 23 g. in the control group against 93 g. in the ex- 
perimental group. The experimental group showed a continuous increase in 
weight while the control group showed a rapid decline in weight after the onset of 
the disease (chart 7, experiment 2). These data suggest a more chronic type of 
infection in the experimental group as compared with the control group. Macro- 
scopically no difference could be detected in the tuberculosis index of the two 
groups. 

(c) The tuberculostatic action of mycelium extracts an the chorio-allantoic mem- 
brane of the chick embryo: The tuberculostatic action of mycelium extracts from 3 
different lots was tested on the chorio-aUantoic membrane of the chick embryo. 
The number of tubercles per membrane was counted and the average calculated. 
In each experiment the membranes inoculated with a suspension containing the 
tubercle bacilli and the extracts were fotmd to have fewer tubercles than those of 
the control group (table 7). From these experiments in vivo it appears that 
the mycelium extracts have an inhibiting effect upon tubercle formation in the 
chick membrane. 


SUMMARY AND CONCLUSIONS 

1. A mold belonging to the family Actinomycetaceae has been isolated and 
classified as Nocardia coeliaca (Gray and Thornton) com. nov. Gray and 
Thornton. 

2. The mold, which grows vmder the same experimental conditions as the 
tubercle bacillus, produces a tuberculostatic substance in the culture medium. 
This substance is thermostable and can be adsorbed on charcoal and eluted with 
equal parts of ether and alcohol. The dried brovn extract is water soluble and 
tuberculostatic. It has been possible to obtain a concentrate approximately a 
himdred times more active than the filtrate. However, the method used at pres- 
ent removes only a small part of the substance present in the filtrate. 

3. Extraction of .an active water soluble tuberculostatic substance from the 
mycelium has been accomplished by trituration of the mycelium \vdth equal parts 
of ether and alcohol. 

4. The addition of sucrose to the cultme medium increases the growth rate of 
the mycelium of the mold and the production of the tuberculostatic substance. 
Trehalose, while it does not markedly stimulate the growth of the mycelium, 
increases the production of the antibiotic substance. Filtrates of media contain- 
ing sucrose were obtained with one to 4 units of the active substance per cc. 
while filtrates of media containing trehalose had a potenc}’' as high as 8 units 
per cc. 

5. The crude filtrate in dilutions of 25 per cent was foimd to inhibit the growth 
of certain slow growing virulent human and bo^^ne strains but this concentra- 
tion was ineffective in inhibiting certain rapidly growing strains. 

6. In vivo tests on the chorio-allantoic membranes of the chick embryo show 
that suspensions of bacilli of the A27 strain incubated twenty-four hours with the 
crude Nocardia filtrate produced fewer tubercles per membrane tlian the' control 
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in lieu of albumin solution, it has not proved quite as effective in allowing the 
growth of small inocula. 


3. OLEIC ACID 

Long chain fatty acids, and oleic acid in particular, exert a dual effect on 
tubercle bacilli (4). On the one hand, their soaps have marked bacteriostatic 
and bactericidal action in most media. When supplied to the medium in a 
nontoxic form, on the other hand, thej"^ can act as nutrients for mycobacteria. 
Detoxification of oleic acid can be achieved bj’’ admi.xture of one part (bj^ weight) 
of acid with 50 to 100 parts of albumin (also b}’’ weight) ; this corresponds to one 
mol of albumin per 4 mols of oleic acid. Interestingly’- enough, it is now known 
that Starch cfin also neutralize the toxicity of fatty acids, although less efficiently 
p than albumin (9, 13). This may account in part for the favorable effect of 
potato, extract on the growth of tubercle bacilli. 

Detoxification of oleic acid can also be obtained by esterification of the carboxyd 
group. However, ordinary esters are insoluble in water and therefore ill adopted 
to utilization by bacteria. The fact that the substances commercially known 
as Tweens consist of esters of long chain fatty acids which are completely dis- 
persible in water accounts for their valuable properties to be discussed in the 
following chapter (3, 4, 6). 

All strains of tubercle bacilli so far tested have been found to be able to 
utilize oleic acid, a property particularly striking in the case of avian strains but 
less readily demonstrated in the case of human and bovine strains (4). This 
difference is due to the fact that avian strains are fairly resistant to the toxic 
effect of oleic acid, whereas all human and bovine cultures are so susceptible to 
it that it is often very difficult to use concentrations sufficient to increase ap- 
preciably the amount of growth without reaching the toxic level. There is little 
doubt that the r61e of fatty acids in the metabolism of tubercle bacilli deserves 
more extensive study before its full significance can be evaluated. 

4. WATER DISPERSIBLE ESTERS OF LONG CHAIN FATTV ACIDS 

These substances arc available under several trade names. IMost of our ex- 
perience has been gained with the polyoxyethj’-lene derivatives of sorbitan esters 
distributed under the name of Tween by the Atlas Powder Company (Wilming- 
ton, Delaware). Of these, the ester of oleic acid Tween SO has been used most 
extensively; it is readily dispersible in \Yater in all proportions and stable to heat. 

Tween SO per sc appears to be nontoxic for tubercle bacilli. Unfortunately, 
the commercial preparations are contaminated with small amounts of unesteri- 
fied acid (O.G per cent) which confer upon them the e.xpected toxicity of long 
chain fatty acid; ns already mentioned, this toxicity can be neutralized by addi- 
tion of albumin (2). Tween can be purified by removal of the free acid, yielding 
a product which is entirely nontoxic for tubercle bacilli and which can be u.=ed to 
great .advantage in the ])reparation of culture media. tTnfortunately, aqueous 
solutions of Tween undergo very slow hydroh'sis with release of some free acid ; 
moreover, ordinary lipases (present in tissues, in bacteria and in most prepara- 
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genicity for rabbits, guinea pigs, mice and chick embiyos; graded amounts of 
inoculum can be prepared accuratel 3 ’’ b 3 ’’ simple dilutions, thus avoiding the 
necessit 3 ^ of trituration prior to infection (5, 7, 12). 

The densit 3 ' of these cultures can be measured directl 3 ’- b 3 ' standard nephelo- 
metric methods; moreover, the medium lends itself to the enumeration of living 
cells b 3 " the dilution technique (inoculation of 10~* cc. of 10 -da 3 's-old cultures of 
H37Rv into a tube of new medium gives Ausible growth in ten to fourteen da 3 's). 
It is apparent, therefore, that the Tween-albumin liquid medium is well adapted 
to the quantitative stud 3 " of the effect of nutritional factors and of bacteriostatic 
and bactericidal agents on the viabilit 3 ’- and growth rate of tubercle bacilli. 

6. ALBUMIN MEDIUM FOR EXPERIMENTAL AND DIAGNOSTIC PRIM.VRY ISOLATION 

In order to facilitate isolation of tubercle bacilli from material contaminated 
with other bacteria, it is advisable to render the medium as selective as possible 
b 3 ' limiting the A'’ariet 3 ^ and concentration of the nutrients in the basal medium. 
This can be done, without affecting the initiation of growth of tubercle bacilli, 
b 3 '’ omitting entirel 5 ’’ glucose and gl 3 ’^cerine. It is also advisable for this purpose 
to reduce asparagin from 2 to 1 g., digest of casein from 2 to 1 g., ferric am- 
monium citrate from 0.05 to 0.005 g., per liter of medium. Optimum growth of 
tubercle bacilli is obtained at pH 6.5, a reaction which depresses the growth of 
many contaminants. 

Dispersed growth (which is encouraged in the presence of Tween) is not neces- 
saril3' an advantage for diagnostic work. We have observed, however, that 
virulent tubercle bacilli from pathological material (sputum, spinal fluid, in- 
fected tissues) inoculated into the casein digest-albumin medium for primar3' 
cultivation, alwaA's groAV in the form of long strands Avhicli exhibit a character- 
istic pattern. These strands have a tendenc3' to break up in the presence of 
TAveen after prolonged incubation (two weeks) but pei-sist for long periods of time 
in casein digest-albumin media, Avith or without added oleic acid, in the absence 
of Tween (11). Because of their large size, and characteristic morpholog}*, 
thc3' can bo readil3' identified under the Ioav power of the mici'oscope, a property' 
Avhich naturall3' facilitates the search for the organisms in a suspected culture.* 

The growth of all strains of aA’ian tubercle bacilli is greath- enhanced Iia' the 
addition of Tween or oleic acid to the medium but, as alread3’ mentioned, strains 
of mammalian bacilli A'aiy greath' in this respect. In order to test the behavior 
of the bacilli present in pathological material toward oleic acid and Tween SO, 
Ave have inoculated a number of samples of tuberculous sputa and spinal fluids 
in parallel into the three folloAving media. 

(o) *30 cc. hnsul niediuiu -f 10 cc, of 5 per cent .illjiiniin 

(b) 00 cc. basal medium -b 0.2 cc. 10 per cent Tween SO -f 10 cc. 5 per cent albumin 

(c) 00 cc. basal medium -f 10 cc. oleic acid-albumin complex 


’ Long strands of growth can be readily obtained from primary culfiA'ution of patlio- 
logical material in mt'dia containing 0.2 to 0.r> i>er cent albumin and O.tU [x>r cent Tween 
liO. Their morphology is illustrated in figures 1 and 2 (/liehl-Xeel.M-n techniriue). 
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The oleic acid-albumin complex was prepared as follows: 

Dissolve 0.12 cc. of oleic acid (0.1 g.) in 10 cc. of N/20 sodium hydrate by 
shaking with rotary motion in a small flask. 

Add 5 cc. of this solution to 95 cc. of a neutral 5 per cent solution of bovine 
plasma fraction V in 0.85 per cent saline. 

Sterilize by filtration. 




Fig. 1. Photomicrographs of Ziehl-Neciscn stained smear of intertwined “cords” 
of acid-fast rods in primary culture of sputum in Tween-albumin medium. The medium 
was inoculated twentj'-one da 5 's prcviouslj' with a small amount of the partially digested 
sputum of a tuberculous patient. X 155. 

The spinal fluids were inoculated directly into the liquid media (0.1 cc. of 
fluid per 5 cc. of medium). Sputa were treated with one-tenth their volume of 
N/1 sodium h 3 "drate (giving a flnal concentration of N/10 sodium hj^drate) and 
homogenized for thirt 3 ' minutes b 3 ' shaking. Samples of 5 cc. of this alkaline 
material were centrifuged for thirt 3 ' minutes in the angle centrifuge, the super- 
nates discarded, and the deposits collected in distilled water. Tubes containing 
5 cc. of medium were inoculated with 0.1 cc. of the whole alkaline sputum, or 
with the centrifuged deposit from 5 cc.; it is worth noting tiiat the high bufTer 
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corresponding approximately to unity appears optimum for utilization of 
nutrients. 

The medium is inoculated with a seven to fourteen-da 3 ’' culture of tubercle 
bacilli in the TSveen-albumin medium, described earlier in this report, using a 
ratio of one volume of inoculum to 40 or 50 volumes of the new medium. In 
order to initiate surface growth, the Blake bottles are allowed to rest on their 
sides for Wo daj’-s, during which time the bacteria multipl}’- against the glass 
on the bottom of the undisturbed vessels. Then each bottle is tipped up and 
held in an upright position for tluee seconds; much of the culture remains cling- 
ing to the side of the bottle. When the bottle is returned to its horizontal posi- 
tion, small islets of organisms are floated onto the surface of the medium and 
serve to initiate a relatively rapid surface grovdh in the form of a pellicle. 

Bj’- this technique the flnal amount of growth is, within limits, directly related 
to the concentration of magnesium in the medium. With 0.05 g. magnesium 
sulfate per liter, yields of 5 g. (drj’- weight) of bacilli can be regularlj’’ obtained 
within ten to fourteen days with the \'irulent form of the mammalian strain 
of H37. 


8. SOLID AGAR MEDIUM 

Agar exerts a pronounced inhibitory effect on the growth of tubercle bacilli. 
This is due, in part at least, to the fact that commercial preparations of agar 
contain long chain fatty acids which can be removed only with great difficulty 
by prolonged extraction with methanol (9). The toxic effect of agar on tubercle 
bacilli (as well as on other organisms) can be neutralized by addition to it of 
0.5 per cent serum albumin (4). We have also observed that growth on agar 
requires concentrations of iron higher than those sufficient in liquid media; it 
appears that agar, or some product contaminating it, can bind u-on in a form 
which is no longer available to the microorgam'sms for growth. The following 
medium has been devised on the basis of these considerations. 

Basal medium 90 cc. (must contain 0.05 g. of ferric ammonium 

citrate per liter) 

Agar (Difco) 1.5 g. 

Autoclave, cool to 60° C. 

Add: 

Albumin 10 co. of 6 per cent solution 

It is convenient and economical to pour 12 to 15 cc. of medium into small 
petri dishes (5 cm. in diameter). The hardened agar surface can be inoculated 
with 0.05 to 0.1 cc. of adequate dilutions of a suspension of pathological material 
or of pure culture of tubercle bacilli. Growth of small inocula becomes idsible 
ten da 3 ’’s after inoculation (or earlier) and reaches maximum development in 
fifteen days. 

The albumin agar medium can be modified by addition of Tween 80 or oleic 
acid. Tw’een-albumin agar is prepared by adding 0.01 to 0.05 per cent Tween 
to the basal medium prior to autoclaving, and oleic-albumin agar by replacing 
albumin by oleic-albumin complex (prepared as described earlier in this report). 
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nirsui.TS 

Deaths: There \ra.s :i striking (iilTcrcnce in the survival times of the animals 
conslilutiiin: the respective frroups. Tlicso difTerC'nces are shown in graph 1. 

Till' first (loath among the nntn'atcd controls occurred on the eleventh day 
after infection. Tiie last animal in this group died tvTniy-sovcn daj's after being 
inccnIatiHl. 'llie awnige survival time for the 12 animals in group 1 (untreated 
controls) was nineteen days. 

In gmup 2 (in wliich treatment was started on the day of infection and con- 
tinued for sixty consecutive da\-s) one animal died after two day.s. The cause 
of death was not determined, Tiiis .animal may be disregarded. No further 
deaths occurred in this group until the eighty-fourth day after infection, which 
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was twenty-four day.s after treatment was discontinued. .rVnothor animal died 
on the eighty-sixth day. There were no additional deaths until the 179tli day 
at which time the surviving animals in the group had received no treatment for 
appro.ximately four months (119 daj-s). The remainmg 2 animals in this group 
died 193 dax-s after being infected. They had received no streptomycin during 
the last 133 daj's of life. 

In group 3, in wliich treatment was started on the fourth day after infection 
and continued for 215 daj's, the first death occurred 210 days after the animal 
liacl been infected. Th.c daj's of suri-ival after infection for the remaining 5 
guinea pigs in group 3 were 245, 248, 271, 294 and 341, respoctivelj’. The dura- 
tion of survival after treatment was stopped for these 5 animals varied from one 
month to approximately four months. 
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Fig. 2. (upper) a) Lung of untreated guinea pig. Animal died fifteen days after intra- 
venous inoculation of tubercle bacilli. Severe hematogenous tuberculous pneumonitis 
(X53). &) Spleen of untreated guinea pig. Animal died twenty days after intravenous 
inoculation with tubercle bacilli. Progressive tuberculosis involving splenic nodule. The 
splenic pulp spaces were also extensively involved (X63). 

Fig. 3. (lower) Kidney of untreated guinea pig. Death occurred twenty days after 
intravenous inoculation of tubercle bacilli. Small tuberculous focus in the cortical region 
(X90). 


volved. Grossly the liver showed less disease than the spleen and the lungs 
did. 

Microscopically the disease in the untreated controls was widely disseminated 
and characteristic of a highly virulent, hematogenous infection. In 2 of the ani- 
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mals miliary foci were found in the kidnej's but in no instance were tuberculous 
changes found in tissues of the central nervous system. 

In the lungs the disease became more diffuse as the duration of life was ex- 
tended. As a consequence in some of the animals the lungs showed wide-spread 
tuberculous pneumonia with numerous small to large areas of necrosis (figure 2fl). 
In most instances the disease in the liA'er maintained its discrete, nodular form 
with some eAudence of peripheral expansion. The disease in the spleen A\'as se- 
A-ere and extensive. In many instances the normal histological landmarks AA’ere 
obliterated (figure 25). The lesions of tuberculosis found in the kidneys Avere of 
small dimensions and consequently of minor destructiveness. In all instances 
the lesions in the kidne3"S AA'ere situated in the cortex (figure 3). 

The total appearance of the morbid changes in the group of untreated controls 
AA-as that of a rapidl}’’ progressiA^e, destructiA'e, fulminating tuberculosis. The 
seA-erity and extent of the disease AA'ere clearl}" appai'ent from the microscopic 
studies. The character and extent of the disease left no doubt about the atiI- 
nerabilitj' of the guinea pig to large doses of Aurulent tubercle bacilli of the hu- 
man tAqie introduced dircctlj’^ into the blood-stream, inien these conditions 
obtain, death is sure and soon. 

As may be noted in figure 1, 2 animals in group 2 (treated for sLxt}^ daj’B) had 
no gross lesions of tuberculosis AA'hen death occurred eight3'’-four and eight3’’-six 
da3's, respectiA'el3’-, after inoculation. jMicroscopicall3’’ no tuberculosis AA'as ob- 
sei'A'ed in the lungs, liA’-er or spleen of one of these animals. In the other guinea 
pig the lungs and spleen AA'ere not iiiA'oh'ed although a fcAv regressiA^'e foci AA'ere 
present in the liA'er (figure 4). Numerous foci of actiA'e tuberculosis AA'ere found 
in the tracheobronchial l3Tnph nodes of both animals. 

The disease in the 3 remaining animals in group 2 aa'rs of A'aried character.® 
The spleen of each animal AA'as extensiA’-ekA’’ inA'oh-ed and the disease aa'rs acth^e 
and progressiA'e. The same aa'os trae of the limgs of 2 of the animals, AA'hile in 
the limgs of the third areas of fibrosis indicatiA'e of a healing process AA'ere noted 
(figure on). In none of the 3 guinea pigs AA'ere lesions of actiA^e tuberculosis found 
in the liA'er. Instead, residual disease consisted of u'regular regions of cu-rhotic 
scarring AA-ith little if an3'- histological resemblance to tuberculosis (figure 55). 

' As mentioned previously, the sixth animal in group 2 died t\A‘o days after inoculation 
and is not included in the study. 


Fig. 4. (upper) Li\'er of guinea pig treated for sixty days Avith streptomycin; group 2. 
Animal died tAA-enty-four da3's after treatment had been discontinued. N^o parenchymal 
lesions observed at necropsy. Nonspecific regressiA-e lesion composed largelj’ of “foam 
cells” (X170). 

Fig. 5. (centre) a) Lung of guinea pig in group 2; treated for sixtj' daj's Avith strepto- 
mj-cin; died 133 daj's after treatment had been stopped. Area of fibrosis (X90). b) Liver 
of guinea pig in group 2; treated for sixtj' daj's v'ith streptomj-cin; died 119 days after treat- 
ment had been stopped. One of several areas of cirrhotic changes (X90). 

Fig. 6. (loAver) Kidnej' of guinea pig in group 2; treated Avith streptomj'cin for sixty 
daj’s; died 119 daj's after treatment had been discontinued. Healing tuberculous nodule 
Avith remnants of glomerulus (X90) . 
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Tuberculosis of the kidnej’s was found in one of the guinea pigs in group 2. 
The animal died on the 179th day after infection and had received no treat- 
ment for the last 119 days of life. The lesions in the kidnej’^s consisted of a few 
cortical foci vdth dense fibrotic encapsulation of small central areas of necrosis 
(figure 6). In this animal and in one other there was also observed severe active 
tuberculosis of the testicles. In each of the last 3 animals to die in group 2, 
active myocardial tuberculosis was found. These lesions were characterized 
by central areas of necrosis and peripheral fibrosis or healing. As was true in 
the untreated controls, in no instance were tuberculous lesions found in the tissues 
of the central nervous sj’stem. 

In group 3) in vdiich treatment was stai-ted four days after infection and con- 
tinued for 215 day^, impressive morphological e\ndenco of suppression of the dis- 
ease was present in 4 of the 6 animals. The spleens of 2 of these 4 animals con- 
tained only fibrotic foci until no recognizable signs of actiinty (figure 7a). In 
2 other animals the spleens appeared to be essentially normal. In the spleens of 
the remaining 2 animals in gi'oup 3 moderate to severe tuberculosis was present. 
These animals died 294 and 341 days, respectively, after being inoculated (figure 
7b). 

Very little tuberculosis was found in the livers of the animals in group 3. In 
2, signs of the disease were absent. In each of the other 4 animals the liver con- 
tained a few retrogressive foci, some of which were definitely' sclerotic. In fact, 
the healing tendencies of many' of the foci in the liver were sufficiently' advanced 
to appear as nonspecific granulomatous reactions (figures So and b). 

Microscopic study' of the lungs of the animals in group 3 revealed a few ap- 
parently' nonactive discrete tuberculous nodules in 3 animals, no lesions in the 
lungs of one and moderate to severe tuberculosis in 2. In one of the latter a 
bone-like structure of questionable significance occurred. VHiether or not this 
represented a residual lesion of pre\'iously' active tuberculosis could not be de- 
termined. 

The kidney's of only' 4 of the G animals in group 3 were available for histological 
study. In 2 no lesions were found, while in the remaining 2 the kidney's showed 
fibrosis and other evidence of healing tendencies (figure 9). 


Fig. 7. (upper) o) Spleen of guinea pig, group 3. Treated with .streptomycin for 20G 
daj-s; died 210 days after inoculation. Spleen had no gross lesions; microsropically this 
organ contained several fibrotic or healing tuberoles (XOO). h) Spleen of guinea pig, group 
3. Animal died 204 days after inoculation and seventy-nine d.ays after treatment with 
streptomycin had been discontinued. The spleen contained are.as of dense fibrosis with 
much obliteration of normal structure. Other areas of this spleen showed change.s sugge.s- 
tive of active tuberculosis (XOO). 

Fig. S. (centre) n) Liver of guinea pig, group 3. Treated with strept<imycin for 215 
days; died after being o(T treatment for 120 dny.“. .Sclerotic nodule .'uggestive of liealed 
tuberculosis (XOO). b) Liverof guinea pig, group 3. Tre.ated with .streptomycin 21.5 d.w; 
died after being off treatment for seventy-nine days. Sclerosingnodulewithslight evidence 
of activity (XOO). 

Flo. 0. (lower) Kidney from same guinea pig shown in figure l>h. Area of tule-rnileeis 
.showing healing tendencie.s with e.arly c.’ilrificafion (XfKt). 
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While these data are of some interest, they are inadequate to justif3’’ con- 
clusions as to the significance of the presence of streptomycin-resistant tubercle 
bacilli in animals that have shown a favorable response to earlier treatment 
with streptomycin. This problem should be subjected to further and more 
extensive investigation. The isolation of streptomj'cin-resistant tubercle bacilli 
from guinea pigs treated wnth this drug is of some interest, since this is the 
first time we have succeeded in demonstrating that streptom5''cin-resistant 
tubercle bacilli may be isolated from treated guinea pigs. Manj’- previous at- 
tempts to demonstrate this phenomenon in guinea pigs treated with streptomj’cin 
have been futile. Perhaps the previous failures were due to the fact that the 
animals had not been treated for a sufficiently long period. 

The results demonstrate that in the tuberculous guinea pig, as in the tuber- 
culous human being, prolonged trea.tment \rith strcptomj'cin maj’’ eventually 

, TABLE 1 


Growth inhibitory action in vitro of streptomycin against cultures of tubercle bacilli obtained 

from spleens of treated animals 


CULTURE 

DURATION or TRIIAT- 
UCNT IK DAYS 

DAYS WITHOUT TREAT- 
MENT BEFORE DEATH 

inCROCRAMS or STREP- , 
TOUYON TER WL. Of 1 
UEDrUM NECESSARY ! 
TO INHIBIT GROWTH 

Acrni irsioNS* 

1 

CO 

133 

0.31 


2 

60 

133 

0.31 

+ 

3 

20G 

None 

>2,000 

— 

4 

215 

30 

>2,000 

-f 

5 

216 

5G 

>2,000 

— 

G 

215 

79 

>3,000 


7 

215 

126 

>3,000 

+ 


* “Active lesions” refers to the results of the microscopic study of liver, spleen, lungs 
or other tissues from guinea pigs from which the respective cultures were obtained. 


result in a population of tubercle bacilli that have a profound resistance in 
vitro to streptomj^cin. 


SUPPLEMENTAKY EXPERIMENTS 

After the foregoing experiment had been under waj’^ for approximatelj' six 
months, a second studj' of esscntiallj' the s.amc character was started. Tlio 
objective of the second experiment was to determine whether treatment, mth 
strcptomj'cin would be ctTcctivc therapeutically if the beginning of treatment 
was delajad for a longer period than was true in the first experiment. 

The second study differed from the first in a few details. The infecting organism was 
one obtained a short time previously from .a tuberculous p.aticnf . In the first c.Tpcrimcnt 
tubercle b.acilli of strain H371lv had been used. A total of 29 m.alc guinea pigs was, used 
and each animal was inoculated intnavenoush' mth 0.5 mg. moist weight of tubc.’r.lo 
bacilli. Treatment of 14 animals with streptomycin wa.s st.arted when the first infected 
animal died. This occurred on the eleventh d.ay after infection. The dose of rt.-ep- 
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mental conditions specific substances that have exerted a favorable modification 
of the expected course of the disease have been few indeed. 

Therefore, any drug capable of exerting even a limited deterrent effect on a 
tuberculous infection of such lethal proportions as that which follows intra- 
venous inoculation has impressive therapeutic possibilities. Furthermore, the 
results obtained in the first of the two experiments described in this report 
pronde additional c^^dcnce of the \ailncrabilit 3 ’ of tuberculous infections to 
specific therapeutic substances. It is true that the results were not all that one 
might hojx; to obtain from the ideal tubcrculo-chcmotherapeutic substance; 
a more effective dnig is greatlj’ to be desired. Nevertheless, even though the 
shortcomings of streptomj’cin are fullj’- recognized, the fact remains that this 
substance is cap.ablc of inodifj'ing favorablj', and often dramatically, the de- 
velopment. of tuberculosis under highly unfavorable conditions. 

The tissues obtained from the treated animals in the first studj’’ pro\’ided an 
opportunit. 3 ’ to learn more concerning the histopathological characteristics of 
tuberculosis after treatment with streptomj'cin. As was pre\dously described, 
manj’ of the residual lesions had impressive signs of a reactive process that was 
no longer progressive. Manj' lesions appeared definitelj’^ quiescent, with abun- 
dant signs of fibroblastic transformation. Manj’’ instances of sclerotic changes 
were noted and lesions persisted in which the idcntifjdng features of tuberculosis 
wore no longer detectable. Similar changes have been described previously 
in tuberculous guinea pigs treated ■aith streptomycin and in human beings 
treated with this drug (7). It appears therefore that, even in the highly sus- 
ceptible guinea pig, tuberculosis maj', under the influence of a potent thera- 
peutic agent, change from an adrancing destructive disease to one of less men- 
acing proportions in which the healmg process is active. 

The activation or acceleration of the healing propensities of tuberculous 
lesions after or during treatment ■with a drug such as streptomycin has an 
important connotation in clinical tuberculosis. Even though the disease in 
patients treated •with streptomj'^cin may be only suppressed during the actual 
period of treatment, there are reasons for belie'ving that the beneficent effects 
of the treatment continue in most cases long after the administration of the 
drug has been stopped. This is true in some instances in w'hich at the end of 
the treatment period the great majority of tubercle bacilli isolated from the 
patient have a profound in vitro resistance to streptomycin. This suggests 
that, as a result of the deterrent action of streptomj’’cin on sensitive tubercle 
bacilli during the earlier phase of the treatment period, the healing process 
has been activated and keeps pace and eventually outdistances the ability of 
the infection to progress. It would appear, therefore, that a satisfactory ther- 
apeutic response of tuberculosis to streptomj’'cin is dependent on at least two 
factors; first, the specific antibacterial action of the drug on tubercle bacilli 
sensitive to the action of streptomycin and, second, the intrinsic potential of 
the infected host to mobilize effectively the intangible factors of resistance 
manifested in the healing process. 

The search for drugs which maj' be superior to streptomycin will surely con- 
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tinue for a long time. It is suggested that before such drugs are declared to be 
superior to streptomycin they should be submitted to rigid tests such as are 
described in the present communication. 

For the first time in our experience the supplementary experiment described 
earlier in this paper has produced an experimental infection in guinea pigs so 
severe as to be beyond tiie capacity of streptomycin to control. Thus ve have 
determined what might be regarded as the “end point” of therapeutic efficacy 
of this substance in treatment of experimental tuberculosis. Should other 
substances be found which can exceed streptom 3 ’’cin in therapeutic performance 
imder these severe conditions, they should immediately become of great interest. 

We should like to emphasize here as in prewous publications that the his- 
tological examination of organs of experimental animals involved in studies on 
tuberculosis supplies significant information which cannot be supplied by gross 
e.xamination alone. Without such microscopic examination it is possible to 
overestimate greatly the therapeutic value of a drug in studies on experimental 
animals. 

Finally, it is regrettable that the observations recorded for the first experi- 
ment are based on relatively few animals. The results would obviously be of 
greater significance if an experiment of larger proportions had been done. How- 
ever, the data obtained do suggest that the pathogenesis of experimental tuber- 
culosis induced intravenously may be greatly modified by streptomycin, pro- 
vided that treatment is instituted during the earlier phases of the infection. 
The clinical implications of the results are that, in cases of disseminated, hem- 
atogenous tuberculosis, ‘treatment should be started as early as possible if the 
maximal therapeutic effect is to be accomplished. 

SUMJIAKT 

Experiments are described in which guinea pigs were inoculated intravenously 
with large doses of virulent human type tubercle bacilli (H37Rv) and treated 
with streptomycin. In the first experiment one group of animals was treated, 
beginning at the time of inoculation and continuing for a period of sixty days. A 
second group in the same experiment was treated starting four days after inocula- 
tion and continuing for 215 days. All untreated controls died within twenty- 
seven days, but the duration of life of the animals in the two groups that received 
streptomycin was markedly extended. All treated animals eventually died, the 
last 341 days after inoculation. Many had extensive lesions of tuberculosis. 
Morphologically, however, there was impressive evidence that the residual 
lesions were in many instances no longer progressive but instead were quiescent, 
healed or healing. 

The possible significance of these observations is discussed from a theoretical 
and from a clinical point of view. 

A second or supplementary experiment is briefly described. The animals 
were also inoculated intravenously but treatment mth streptomycin vtis de- 
layed until the first of the imtreated control group had died. Death of this 
animal occurred on the eleventh day after infection. The results of treatment 
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in this experiment -were definitclj’- inferior to those observed when treatment 
wis started earlier. 

smLAKio 

La Eslrcptomicina cn la Tuberculosis Experimental 

En los experimentos descritos so inoculd intravenosamente en cobayos 1.0 mg. 
de bacilos tubcrculosos do tipo huraano (ri37Rv), tratdndoselcs despufe con 
estreptomicina. En cl primer experiraento un grupo de animales fu6 tratado 
desde el momento de la inoculacidn por cspacio de scsenta dias. En el mismo 
experimento otro grupo fu(5 tratado desde cuatro dias despuds de la inoculacidn 
por espacio de 215 dLas. Todos los testigos no tratados murieron en tdrmino de 
■\nentisietc dias, pero cn los dos grupos que recibicron estreptomicina la duracidn 
de la vids so alargd decididamente, aunque todos los animales por fin murieron, 
cl ultimo a los 341 dLns de la inoculacion. Muchos mostraron extensas lesiones 
tuberculosas. Sin embargo morfoldgicamente, habia pruebas imponentes de que 
las lesiones residuales cn muchos casos habian cesado de ser evolutivas, convirti- 
dndoso cn quicscentes, cicatrizadas o cn vins de cicatrizacidn. 

El posible significado de cstas obsenmeiones es discutido desde los puntos de 
vista tedrico y clinico. 

Describese sucintamente otro experimento complementario, en el que tambidn 
se inoculd a los animales intravenosamente, pero demorando la estreptomicinote- 
rapia hasta despuds de morir el primero de los animales testigos, lo cual sucedid 
a los once dias de la infeccidn. ■ En este segundo experimento los resultados del 
tratamiento fucron netamente inferiores a los observados cuando el tratamiento 
fud iniciado antes. 
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DERIVATIVES OF DIAMINODIPHENYLSULFONE AND HETEROCYCLIC 
SULFONES IN EXPERIMENTAL TUBERCULOSIS! •= 

B. L. PREEDLANDER and F. A. FRENCH 

Since the discovery that diaminodiphenylsulfone was effective in experimental 
tuberculosis, many of its derivatives and some closely related compounds have 
been made vnth the hope of finding a superior therapeutic agent. (Hereafter 
“diaminodiphen3^1sulfone” will be referred to as “DDS.”) In addition to the 
well known DDS derivatives promin and diasone and the DDS isostere promizole, 
more than a hundred other derivatives have been prepared by many workers. 
To date, these efforts for the most part have been disappointing. DDS has the 
same or a greater order of effectiveness than any of its derivatives, both in vitro 
and in vivo, although its toxicity is higher than that of most of its derivatives. 
Recently, Youmans and Doub (1) have reported relatively high effectiveness for 
several nuclear substituted DDS derivatives and several isosteric unsymmetrical 
sulfones. They found that mono-2 or 3-methyl or chloro-DDS were approxi- 
mately half as active as the pai-ent compound and that the insertion of a 2 al- 
doxime group doubled the activity of DDS. Most nuclear substitutions caused 
a very considerable drop in activity. Among the sulfones isosteric vnth DDS 
some involving pyridine and thiazole nuclei were found to be fairly effective. A 
number of such derivatives synthesized by Bambas (2) were also found to be 
effective against streptococ cus infections. 

In the following experiments several new nuclear substituted derivatives of 
DDS and a new type of heterocyclic analo^e have been evaluated m vitro and 
in experimental tuberculosis in guinea pigs. The DDS derivatives studied were 
the 2-chloro; 2,2'-dichloro; 3,5-dichloro; 3-metho.xy and the N substituted de- 
rivative, 4-(p)dimethylaminobenzalamino,4’-aminodiphenylsulfone. These 
compounds were studied in vivo and in vitro. 4-Aminophen3’'l,6'-amino,2'- 
benzothiazojd sulfone and 4-aminophenyl-6'nitro,2'-benzotluazoyl sulfone were 
only tested in vitro, while 4-acetylaminophenyl,6'-nitro,2'-benzotluazoyl sulfone 
and 4-acetylaminophenyl,6'-amino,2'-benzotliiazo3riulfone were tested in vivo 
and in vitro. The (p)dimethylaminobenzal derivative of DDS is of interest 
because the authors (3) have reported high therapeutic activity and low toxicity 
for the closely related compound 4-benzalamino,4'-aminodiphenylsulfone. 

Although only two of the compounds evaluated in these experiments showed a 
significant therapeutic effect, this report is offered as an addition to the total 
accrued knowledge of the chemotherapy of sulfones. So that these experimental 
results could be related to those of other investigators, 4,4'-diaminodiphenyl- 
sulfone was tested simultaneously with other compounds as a control and refer- 
ence drug. 

! From The Harold Bninn Research Institute, Mt. Zion Hospital, San Francisco, Cali- 
fornia. 

® The present report is part of a cooperative investigation on tuberculosis, and has been 
supported by funds provided by the Committee on Medical Research of the National Tuber- 
culosis Association, the California Tuberculosis Association, the San Francisco Tuber- 
culosis Association, the Columbia Foundation of San Francisco. 
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IN VITRO EXPERIMENTS 

The in vitro bacteriostatic studies were performed on the avirulent strain of hmnan 
tubercle bacilli, No. 607 of the American Type Culture Collection, using a modified 
Sauton’s synthetic medium, at a pH of 7.5. The chemicals were dissolved in propylene 
glycol to make solutions equivalent, on a molar basis, to 0.5 per cent DDS. Subsequent 
dilutions were made directly into the media. Each tube was inoculated with a saline 


TABLE 1 

Tuberculostatic action 


NUU- 

BEE 


8 . 

9. 

10 . 


4,4'-Diaminodiphenj'lsulfone 

2- ChIoro , 4 , 4'-diaminodiphe- 
nylsulfone 

2, 2'-Dichloro, 4, 4'-diaminodi- 
phenylsulfone 

3 , 5-Dichloro , 4 , 4'-diaminodi- 
phenylsulfone 

3- Methoxy , 4 , 4'-diaminodiphe- 
nylsulfone 

4- (p)Dimethylaminobenzal- 
anuno,4'-aniinodiphenylsul- 
fone 

4-Aminophenyl , 6'-amino, 2'- 
benzothiazoyl sulfone 


4-Aminophenyl , 6'-nitro , 2'- 
benzothiazoyl sulfone 
4-Acetylaminophenyl, 6'- 
amino , 2'-benzotluazoyl 
sulfone 

4-Acetylaminophenyl , 6'-nitro , 
2'-benzothiazoyl sulfone 


/T 

H=N 


CHElflCAI. TOEinJLA 


/T~ 

H..N 


SOs 


\6' S' 


4^ NH; 


I”!/* 

.5 5 / 


iNH. 


5 


BACTEE- 

lOSTATIC 

CONCEN- 

TEATION 


ms.% 

0.5 

0.5 

1.0 

1.0 

0.25 

2.5 

10.0 

2.5 

10.0 

>10.0 


Note: The above compounds were prepared in this laboratory under the supervision 
of Dr. F. A. French. 


suspension containing 1 mg. of a fresh culture of tubercle bacilli. The cultures were 
read at the end of five days. The highest bacteriostatic dilution was taken as that 
dilution in which there was no or very slight growth. 

ANIMAL EXPERIMENTS 

Nine to 12 guinea pigs, averaging 350 to 400 g. in weight, wei'e used to evaluate each 
compound. The animals were inoculated in the left groin with 0.01 mg. of H37Ilv 
tubercle bacilli. Therapy was started on the same da}'. The drugs were mi.ved with 
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3-Methoxy DDS showed no significant therapeutic effect but this may have been 
due to cessation of drug administration after three weeks. 4-(p)Dimcth5'lamino- 
benzalaraino, 4'-aminodiphenj'IsuIfone was tested at two dosage levels, 100 mg. 
and 300 mg. daily. At equivalent molar dosage levels this compound is consider- 
ably more effective, as shovm by the disease ratios, than DDS. DDS and most 
of its derivatives produced enlarged and cyanotic spleens but this effect did not 
occur with 3-methoxy DDS or 2j2'-dich1oro DDS. ..Vnimals receinng these two 
compound.s had better hemoglobin readings than arc usually found with DDS 
and its derivatives. The benzotliiazoyl sulfones showed no significant thcrapotj- 
tic effect. The spleens of animals rccei\'ing them were not cyanotic and no gross 
enlargement of their thyroid glands was noted. 

DISCOESIOX 

In previous work the authors (3) found that 4-acctylamino, 4'-nitrodiphenyl- 
sulfone was active in vivo, prcsumablj'^ because of in vivo conversion to DDS. In 
the present experiments the two acctylatcd benzotliiazoyl sulfones were tested 
in tnvo because it was felt that they might be reduced and deacetylated in vivo 
to reveal any potential effectiveness for this type of sulfone. -l-Aminophcnyl ,G'- 
amino,2'-bcnzothiazoylsulfonc (compound No. 7) and 4-anunophcnyl-G'nitro,2'- 
bcnzothiazoyl sulfone (No. 8) were not evaluated in vivo because of preparative 
difficulties. TIic benzotliiazoyl sulfones were tested also to sec if (he effect on the 
thyroid of drugs like proniizolc could be avoided by tin’s structural modificxition. 
Promizole has a thiourcoid structure and the 2-benzotliinzoyl sulfones do not. 
This Btructure-acti%'ity relation was borne out in the experiments. A further 
factor of interest in connection with the benzotliiazoyl sulfones is that (hey are 
not antagonized by para-aniinobenzoic acid. This suggests the possibility of 
tubcrculo.slatic ncti\'itj' intrinsic in the bcnzothinzole portion of the molecule 
and quite independent of the sulfa t jqie structure. 

In reference to the DDS dcrivativr.s it is apparent that the (p)dimelhylamino- 
bcnz.al derivative of DDS is at loa^^t equivalent to proniin and diasone. 31ic 300 
mg. dosage level was the maximum tolerated level for this drug. Of the nuclc.ar 
substitution derivatives of DDS, alkoxy dcrivativc.s may offer some promise for 
improvement and the, ro.sults shown for o-mothoxy DDS in this paper should not 
be considered conclusive because of the conditions of the test. 

Although at one time doubt was expressed reg.-irding the merit of stniin 007 
as a screening test organism, its usefulness is now well rr-coginrcd. Such in riira 
data combined wth ocearional cross checks using strain H37R.V and gtncral 
chemiaal considerations arc useful in eliminating compounds liaving a low 
probability of in vivo effectiveness. Recent unpublished data indicate that this 
generalization concerning the value of strain (107 as a scree ning organism, v.iiilc 
apparently valid for drugs of (he sulfa (\'l>e, winch have iuoad b.act< riiotatic 
spectra, may not be valiii for drugs of a h.igh order of sjH'cifif-ity. Oinipoutads 
which are imartlve i?! riiro but arc constjtuto^i so that they rr.ight ly ronvi:rf<d in 
active fonns in ffro shotdd bi' tcfUnl further. 

In conclusion, if is app.nreni that many structural vririnsiis in the* oifonegTcnji 
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XII PAN AMERICAN SANITARY CONFERENCEi 
Caracas, January 12 to 24, 1947 

The XII Pan American Sanitary Conference, held in Caracas, Venezuela, 
January 12 to 24, 1947, included in its seven commissions a Commission on 
Tuberculosis (Epidemiology of Tuberculosis and New Developments in the 
Anti-Tuberculosis Campaign), which spent several days discussing public health 
measures in the control of this disease. The Conference was attended by oflBcial 
delegates from each of the 21 American republics and a number of invited dele- 
gates from public health organizations who were admitted to all sessions as 
observers and in some instances were officers of the constituent commissions. 

The officers of the Commission on Tuberculosis were: 

President — Dr. Jos6 Ignacio Baldd from Venezuela 

Vice-President — Dr. Esmond R. Long, Delegate from the National Tubercu- 
losis Association 

Secretaries — Dr. J. Pablo Lejwa from Colombia 

Dr. Cesdr A. Bonetti Dupont from Argentina 

At its final session the Commission on Tuberculosis adopted the following 
resolutions: 

EPIDEIUOLOGIA DE LA TUBERCULOSIS Y NUEVAS ADQUISICIONES EN MATERIA DE 

LUCHA ANTITUBERCULOSA 

1°. “Se recomienda la adopcidn del comando finico en la Lucha Antitu- 
berculosa, dentra del Departamento Nacional, al cual competan los problemas 
de la Salud Publica, y bajo direccidn tdcnica especializada, como el sistema que 
puede alcanzar mejores resultados, e^dtando incoordinacidn, duplicacidn y 
aplicacion de criterios diferentes. La direccidn tdcnica de este Comando debera 
abarcar las acti^ddades de la lucha, en los campos preventivo, curativo y de 
investigacidn, cualesquiera que sean los organismos que suministren fondos 
pai-a la campana.” 

2°. “Se recomienda el examen sistematico y periddico de colectividades 
apai-entemente sanas por el mdtodo fluorofotografico introducido por De Abreu, 
dando preferencia a aquellos grupos que los estudios epidemioldgicos senalan 
como los mds afectados, cuando los recursos no permitan su generalizacidn. 

Si este mdtodo se pone en practica tambidn con el objeto de investigacidn 
epidemioldgica, deberan agregarse las reacciones tuberculinicas. 

La intensificacidn de este mdtodo no debe hacerae a expensas de la labor del 
Dispensario, base actual de la lucha antituberculosa.” 

3°. “Teniendo en cuenta que ya eristen trabajos que justifican la intpoduccidn 
de la vacuna B.C.G. dentro de la prdctica de la administracidn sanitaria, se 
recomienda su uso sujeto a los principios cMsicos establecidos en lo que toca a 

* Summary of the report to the Board of Directors of the National Tuberculosis Associa- 
tion by Esmond R. Long, official delegate of the Association to the Conference. 
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su aplicacidn y a su valor, como un elemento que debe agregarse a las medidas 
de profilaxis de eficacia ya reconocida en la lucha antituberculosa, y sin que 
estas sufran ningiin menoscabo.” 

Esta Comisidn se ha limitado a reconiendar las nuevas adquisiciones en 
materia de lucha antituberculosa, y por eUo no ha considerado necesario insistir 
sobre las medidas reconocidas como fundamentales, que deben continuar incre- 
mentandosc. A1 mismo tiempo la Comisidn aconseja estimular la investigacidn 
de nuevos mdtodos que mejoren la efectividad de los procedimientos recomenda- 
dos, asi como tambidn la unificacidn de los mismos. 

EPIDEMIOLOGY OP TUBERCULOSIS AND NEW DEVELOPMENTS IN THE 
ANTITUBERCULOSIS CAMPAIGN 

(English translation of the above Resolutions) 

1. It is reconunended by the Commission that a unified command be adopted 
in the antituberculosis campaign within each national Department of Public 
Health and placed under specialized technical direction. In the opinion of the 
Commission this is the system which can achieve the best results, avoiding 
incoordination and duplication, and the application of varsdng criteria pertaining 
under different systems. This technical direction should include aU of the 
activities involved in tuberculosis control in the preventive, curative and in- 
vestigative fields, regardless of the organization supplying funds for the cam- 
paign, 

2. It is further recommended that systematic and periodic examinations be 
madeof apparently healthy groups by the photofluorographic method introduced 
by de Abreu, vdth preference for those groups which epidemiological studies 
indicate are the most seriously affected, if resources do not permit the general 
application of the method. If the method is practised with the additional 
specific object of epidemiological study, it should be supplemented by the 
application of tuberculin tests. Intensification in the application of photo- 
fluorography should not be made at the expense of the normal tasks of the 
dispensary, for the latter is the actual basis of tuberculosis control. 

3. Recognizing the fact that investigations are on record which justify the 
introduction of BCG vaccination within public health practice, it is recom- 
mended that this method be used, subject to established classical principles, as 
an element supplementing the means of prophylaxis already recognized in the 
antituberculosis campaign, provided that the latter procedures are not curtailed 
in consequence. 

This Commission has limited its recommendations to new principles in the 
field of tuberculosis control and therefore it has not been considered necessary 
to reemphasize those methods which are already recognized as fundamental and 
which should continue to increase in their application. At the same time the 
Commission advises the stimulation of investigation of new methods which may 
increase the effectiveness of the procedures recommended, as well as unification 
of methods in application of these procedures. (Unofficial translation.) 
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The Conference at its general session discussed the future program of the 
Pan American Sanitary Bureau and reaffirmed its active interest in the World 
Health Organization. The following were elected as officers of the Pan American 
Sanitary Bureau: 

Director Emeritus — ^Dr. Hugh S. Gumming 
Director — Dr. Fred L. Soper 
Assistant Director — ^Dr. John R. Murdock 
Acting Secretary — ^Dr. 0. Vargas 



EDITORIAL 

Primary Infection and Progressive Tuberculosis 

In the pathogenesis of progressive tuberculosis, pulmonary or extrapuImonar 3 ’-, 
it has been a fairly general assumption that there are mainlj’- two separate 
danger periods. The first, at the time directly following primary infection; 
the second, dependent upon a secondary exogenous infection or an endogenous 
exacerbation of lesions formed during the primary infection and separated by an 
unknoum period of latenc}’’ from primary infection. That primarj'^ infection 
with its direct consequences demands a certain toll of early mortality from 
disseminated tuberculosis, miliaiy or otherwise, from meningitis and from direct 
extension (in various modalities) from the primar}'’ complex — all this has been 
generally accepted and seems well substantiated by the earlj’’ peak in tuberculosis 
mortality before the age of 5. The tuberculosis death rate of this age group 
is about three to four times greater than the lowest age-specific tuberculosis 
mortalit}'' in the group 5 to 14. 

These data show that it is justified to stress the fact that primary infection 
in early childhood kills a certain percentage of its victims. 

It is considerably more difficult to know whether this phenomenon that 
primary infection is fatal in a certain percentage is true only for earl}’’ childhood 
or possibly throughout life and to what extent the fatality rate of primary tubercu- 
losis is dependent on age. The urgencj’- of these problems increases, of course, 
with the demonstrated decrease of childhood infection and the concurrent 
increase of primary infections in adults. Intimatelj’’ connected noth these 
questions are the further questions whether or not progressive pulmonarj’" tuber- 
culosis in adults is in a significant proportion of cases the direct consequence of 
primarj’- infec^on, and, if so, whether or not primarj’- progressive pulmonary 
tuberculosis in the adult can be differentiated clinicallj^ and roentgenologically 
from that disease which is caused bj"" a secondarj’- (endogenous or exogenous) 
infection in the presence of a more or less completely healed primaiy complex. 
Parentheticallj’’ it should be mentioned that manj' Scandinavian authors, who 
have contributed the most important studies to this problem, use the term 
“true” or “genuine” tuberculosis for what in our literature is commonlj'- called 
“reinfection tj^je” tuberculosis as contrasted with our “childhood tjq)e” tuber- 
culosis. 

In an impressive series of reports from the Scandinavian countries, and to a 
lesser extent from Switzerland and France, the relation between primary infec- 
tion and progressive puhnonarj’’ tuberculosis in adults has been studied. In 
order to avoid confusion, it is probably best to consider here onlj^ the Scandinav- 
ian publications, the most significant of which are mentioned in the paper by 
Doctor Malmros in this issue of the Review. Essentially similar reports, not 
mentioned bj' Doctor Malmros, have come from Denmark (see Johannes Holm 
in Public Health Reports, September 6, 1946, 61, 1298). 

A complete unanimity of opinion does, of course, not exist between all these 
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Scandinavian investigators, but their points of agreement cover broad principles ; 
and these, it seems to this writer, arc not sufficiently known nor considered in 
the United States. 

It is probably fair to state that most, if not all, contemporary Scandina^^an 
authors agree that: 

(J) Primnrj- infection occurs frequently after the age of IS or 20. 

(£) PrimarT,’ infection in adults is much more frequently accompanied by clinical 
symptoms, such a.s grip-like symptoms, fever and malaise, than is usually recog- 
nired in this counlrj*. 

(S) Primarj- infection in adults is frequently associated, particularly in young women, 
with crj'thcma nodosum (in Sweden, cr 3 -theina nodosum is reportable ns tubercu- 
losis), with exudative i)lcurisy and with pnrenchj'mnl changes in the lung demon- 
strable by X*r.ay examination. 

(-■}) A large proportion of all eases of "genuine” tuberculosis is pathogenetically 
caused directlj' by primarj’ infection. ("Most cases of tuberculosis of the lungs 
appear during the first or second j’c.ar after the primarj' infection.” (Frostad).) 

(5) I^niilc primarj’ infection can be diagnosed with certainty only by tuberculin 
conversion, erythema nodosum and certain roentgenological changes should 
strongly suggest the diagnosis. 

These Scandinavian investigations are based on many long-term studies, of 
which the recent publications bj' Frostad and by Hedvall are particularly 
impressive because of their e.vtraordinarily careful and fully documented observa- 
tions, with a large number of case reports with many roentgenographic reproduc- 
tions of superb quality. Frostad presents essentiall}’’ three groups of patients 
with progressive tuberculosis germane to the problem: (J) 100 patients in whom 
tuberculin conversion was obseiwed before "genuine” tuberculosis developed; 
(2) 47 patients in whom conversion was not observed but erythema nodosum 
instead ; (S) 41 patients who had a normal film within tw'elve months before the 
appearance of X-ray lesions. He concludes that “The destructive form of the 
pulmonary tuberculosis appears in most cases in close relation to the primary 
infection, generally less than 12 months afterwards.” The main difference be- 
tween Frostad and Hedvall concerns the roentgenological morphology of the 
first observable changes in the lung. Frostad has seen more frequently progres- 
sion or reactivation of the primary focus itself, while Hedvall reaffirms his earlier 
observations with Malmros in 1938 (see Am. Rev. Tuberc., 1939, 40, 118; 1940, 
41, 549, 562, 770), now on a considerably larger material, that the so-called 
subprimary initial foci — usually distant from the primary parenchymal focus — 
are the most frequent first roentgenological igns of progi’essive pulmonary 
tuberculosis. But he agrees with Frostad and with many other Scandinavian 
authors “that phthisis arises to a great extent as a consequence of . . .” [primary 
tuberculosis in adults]. It seems possible that the direct progression or reactiva- 
tion of the primary focus itself is more common in those cases in which the onset 
of phthisis follows tuberculin conversion within a few months. 

The evidence presented in these two monographs and that by Holm and 
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also by Ustvedt appears to be convincing. There still remains the question of 
the relative frequency of progressive primary tuberculosis in adults. Holm 
quotes from a study of Sigrid Holm in Copenliagen: of 1,278 adults vdth tuber- 
culin conversion, X-ray changes were observed in ISl, or ca. 14 per cent, at the 
time of conversion and in an additional 225, or ca. 18 per cent, during follow-up 
examinations in a period of an average of 2.3 years; of all those, vdio showed 
X-ray changes, about 30 per cent developed “genuine tuberculosis.” 

It is, of course, impossible, in a brief note like tliis, to do justice to the studies 
mentioned in the foregoing paragraphs. That thej' contain a wealth of material 
which is carefull}'’ recorded and anal3'’zed, has alreadj’’ been implied. The}'" seem 
of such extraordinary significance that they should be read and studied by anj'- 
one who, in practice or in theory, is interested in the pathogenesis of tuberculosis. 

One would like to know whether the Scandinavian observations are repre- 
sentative for conditions in the United States. For the time being, it is impossible 
t'o answer this question, simply because a totally insufficient number of studies 
concerned with this problem have, so far, been published in this country. 

It is known that er5’^thema nodosum in association with primar}’' tuberculosis 
is extremely rare in this countr3’'. The shift of tuberculin conversion to higher 
age groups is equally well known as in Scandinavia; but, for all the rest, there 
is httle evidence for or against the Scandinavian conclusions. According to 
the few available reports, a diagnostic differentiation between primar3'’ and 
secondary tuberculosis is impossible ivithout tuberculin tests proving recent 
conversion; but impossibility of differentiating should not imply an absence of 
differences; and the most competent observers state that essentially the same 
anatomical differences exist in adults between primar3'’ and postprimary tuber- 
culosis as in children. Finally, it would seem that chnical s3nmptoms and ob- 
jective signs of disease are observed, in the early period following conversion, 
considerably more frequently in Scandinavia than in the United States. It is 
still uncertain whether this is a difference in facts or rather in interpretation. 

Since technological advances in radiography have made mass surve3'^5 feasible, 
most such surveys in the United States have been made ■ndthout tuberculin 
tests, and few mass sun'’e3’’s have repeatedly examined the same persons. Serial 
tubercuhn tests and repeated filming are, of course, two necessary methodological 
requirements for the elucidation of the relation between primary infection and 
progressive tuberculosis. From this point of view, mass surve3’’s with over- 
enthusiastic emphasis on large numbers are not an unqualified blessing. It is 
good to find cases; but it is possibb”^ even more important to learn how and why 
and where surve3’’s should be done for the maximal benefit. It is hoped that the 
large study on nurses, now being carried on under the joint auspices of the Na- 
tional Tuberculosis Association and the U. S. Public Health Service, will provide 
material suitable for analysis from a pathogenetic point of view. 

The Scandinavian studies reemphasize that pathogenesis of tuberculosis is a 
problem that can never be solved b3'’ the pathologist or the experimentalist, 
alone; but only by the careful integration of pathological, experimental, clinical- 
roentgenological and epidemiological methods. An illustrative example comes 
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to mind; When, some years ago, bacteriological studies on apparently healed 
primary foci established their steriUty in an overwhelming majority, it was 
pointed out that such findings could hardly be accepted as proof for the assump- 
tion that progressive tuberculosis must be caused by exogenous reinfection, be- 
cause (in view of studies, such as the Scandinavian) the main difference between 
persons who develop progressive disease and those who do not ma}’- possibly be 
the latter’s ability to kill the bacilli of their primary infection, completely and 
in a reasonabty short time; and that, therefore, necropsy findings in persons who 
never developed progressive tuberculosis may not be the proper material for 
studies on the pathogenesis of clinical tuberculosis. 

A biological analogon to the present Scandinavian concept is infection with 
Cocddioides vnmitis] regardless of the clinical severit5'’ of the primary phase 
("Valley fever”), the granulomatous phase udth dissemination and a high fatality 
rate seems to develop udthin a few months of the first infection or not at all. 

It should be obvious that pathogenetic knowledge is not of purely academic 
interest, but that it is unavoidably the foundation for all antituberculosis work 
and that it vdll determine the effectiveness of such work and the proper distribu- 
tion of public health funds. 

It is entirely possible that what is true in Scandinavia is not true in the United 
States. Tuberculosis changes with time and 'place. For this reason, every coun- 
try (and possibly even smaller subdivisions) must investigate their local epi- 
demiological conditions; none can accept, without proof, the findings in some 
other region. 

As is so clearly stated in Doctor Mahnros’ paper, BCG vaccination is the 
logical consequence of the epidemiological situation in Scandinavia. If it should 
prove to be true for the United States that a large proportion of progressive 
tuberculosis in adults develops independently of a second exogenous infection, 
our present strategy of antituberculosis work would need fundamental reforms 

Max Pinner . 
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Hemopneumothorax. — ^The authors report 
a young naval olEcer who developed severe 
left chest pain on the day of admission to the 
hospital, rapidlj' went into profound shock 
and died on the same day. Clinical examina- 
tion and chest aspiration established the diag- 
nosis of hemopneumothorax. Autopsy re- 
vealed a massive left hemothorax, and a 
collajiscd left lung with densely adherent 
apex. The apical adhesions were well vascu- 
larized and showed scattered hemorrhages. 
There was no evidence of active tuberculosis. 
Five days prior to admission, the patient had 
experienced pain in the left supraclawcular 
region after slinging a heavy bag over his left 
shoulder. This exertion might have torn the 
left apical adhesions resulting in slow bleeding. 
Thirteen other autopsied cases of spontaneous 
hemopneumothorax have been reported. All 
were males between the ages of IS and 44 
years. Unusual c.\crtion or trauma did not 
seem to be etiological factors. In most cases, 
the first symptom of chest pain occurrcrl when 
the patient was quiet. Abdominal pain and 
rigidity were common leading to laparotomy 
in one case. The right chest w.as more fre- 
quently involved. Pleural adhesions were 
found over the involved lung in C. Tom 
adhesions were found in f) cases and miiturcd 
bullae in 4. In 3 cases, no Icsaons of the 
involved lung were found. — Fain! Spor.tar.eoux 
Harwpr.amoUiorar: Hainr of the Literature 
ov.d lieport of n Case, F. C. HeUng <t K. C. 11. 
Schmidt, /Inn. Jrtl. Med., April, ISh,7, 26: COS. 
— ( II. li. Mayer) 

Ueinothor*!. — Only 145 cases of h.enio- 
tliomv witliout obvious cause have I'ce.n 
tleserilHsl in the literature to date. Inclusive 


of pulmonary tuberculosis and hemorrhagic 
effusions occurring as complications of collap.=c 
treatment, the number described is reduced to 
44. Only 4 of the 44 were tnic hcmothoraccs 
unassociated ivith pneumothorax. Even these 
4 cases suggested the possibility of hemo- 
pneumothorax in which air had been absorlrcd 
by the time the disease liccamc obvious or fail- 
ure to recognize the presence of air by roentgen 
e.xnminations. It appears that most hcmo- 
thoraccs originate in rupture of vascular 
adhesions, either by a spontaneous pneu- 
mothorax or by extreme effort in which 
vascular adhesions arc severed \rithout pneu- 
mothorax. At necropsy spontaneous pneu- 
mothoraccs have liocn related to ruptured 
blebs or cysts due to congenital or acquired 
pulmonary dise.asc; the latter is most fre- 
quent on the basis of prc\'ious jiarenclnnwl 
tut)crculosis. Bleeding is generally considered 
pleural rather than pulraonarj-. T])c clinic,al 
sjuidromc consists of sudden severe chest p.ain 
and dj-spnea suggesting s]rontaneous pneu- 
mothorax followed by temporarj- improve- 
ment for hours or days with recurrence of jwin 
and dyspnea niid the npjH'aranc'C of .rigns of 
hemorrhage. Tlircc case rrjxtrts are pre- 
sented, the first of .‘•pontaneotis hcmoj'ncu- 
mothornx, the .second, di.agno'^ed clinir.aliy .v 
a FjKjnfancous hemothorax, but jtrovc-d on 
bacteriological study to ha\T By-n cau’-c-d by 
tulwretilo-is, the third al-o fimidato.! spon- 
t.anecus hemothorax, but was jiroved rib- 
sequrntly to liavc l>ccn due to In 

tlic first true s-jHintanow.is Immopneumr ', x, 
l.-SOO cc. of d.-trh iuoivT! fluid v.i'm .vpir;.!r;5 
twii jiays foHr.-.ring n typic-.l < f s’.e 

nccurrc.nre of rurMcr! »--vr-r- eh»~ ; The 

b-li>idy fluid did rs'-t rh>; en f t. .-.r: ! ‘.'re 
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sterile. O.Kygen lavage was followed by rapid 
reexpansion of the lung, but a small amount of 
fluid had to be aspirated forty-eight hours 
later. On complete reexpansion, several 
emphysematous blehs were demonstrated. 
Blood should be aspirated to prevent the 
organization of fibrin with the formation of 
pleural adhesions and marked pleural thicken- 
ing leading to incomplete reexpansion mth 
its attendant retraction of the heart, lung, and 
retraction to the affected side . — Spontaneous 
Hemothorax: A Discussion of the Problem Based- 
on Three Cases, A. Bernstein, E. Kiosk <fc A. 
E. Parsonnet, Dis. of Chest, September-October, 
1946 , 12: S 94 . — (.K. R. Boucot) 

Bilateral Spontaneous Pneumothorax. — 
Simultaneous bilateral spontaneous pneu- 
mothorax is relatively uncommon. A case is 
reported in a soldier. He awoke that day 
with a slight pain in the right chest. S 3 mip- 
toms became well established w'hen he as- 
sumed duty. In the afternoon he reported to 
the outpatient department, w'here the pneumo- 
thorax was discovered. Pre\uous history was 
not significant. X-ray confirmed the diag- 
nosis of a complete right pneumothorax. 
Two daj'S later, when using a bedpan, he 
e.xperienced a severe pain in the left chest. 
He rapidly became cyanosed and dj'spneic. 
Examination revealed the bilateral pneumo- 
thorax; 1,200 ml. of air were removed from 
each pleural cavity several times. A simple 
device of a French blood-transfusion needle 
which passed through the centre of a mbber 
diaphragm was inserted through each anterior 
chest wall and the patient w'as left for the 
night. The needles became blocked and he 
unfortunately developed some emphysema of 
the chest w'all. Needles were removed the 
ne.xt day. He was placed on sulfadiazine in 
anticipation of an infection from the frequent 
needling of the chest. Both lungs expanded. 
Several theories of the cause of simultaneous 
bilateral pneumothorax are discussed. It is 
thought that occasional^’ an orifice in the 
mediastinum may be present which would 
permit passage of the air from one pleural 
space to the other. The prognosis of such a 
condition in tuberculosis is very poor, whereas 


in idiopathic cases the result is usually com- 
plete recovery. In this case there was no- 
evidence of pneumonoconiosis or lung infec- 
tion, and hence it w’as classified as idiopathic. 
— A Case of Bilateral Silultaneous Spontaneous 
Pneumothorax, G. M. Komrower, Bril. M. J., 
April 12, 1947, 4501: 4SS.—(R. W. Clarke) 

Pleiu-al Empyema. — Chronic empj’ema can 
develop in cases treated either medicallj'- or 
surgically. It is the result of incomplete 
expansion of the lung due to (i) broncho- 
pleural fistula, (2) thickening of the pleura or 
(S) atelectatic fibrosis of the lung. At first 
the fibrin deposits on the pleura are unorgan- 
ized; organization occurs later. Whereas 
deposits on the parietal pleura can become 
quite thick, those on the -visceral pleura 
remain thin. The prevailing \dew is that the 
pulmonary atelectasis is the result of com- 
pression bj’ the pleural effusion. The author 
does not believe that this is entirelj’ so. He 
feels that broncliial obstruction due to kinks 
or retained secretions is an important factor. 
This is seen in pathological specimens. 
Roentgenograms show variations in the degree 
of collapse in different parts of the lung, even 
in the absence of adhesions, indicating 
scattered bronchiolar obstruction. If this 
persists too long, irreversible changes take 
place. The inflammatory process extends 
into the interlobar septa resulting in fibrosis. 
The atelectasis per se also in-vdtes fibrosis. 
Purely medical treatment with antibiotics may 
result in elimination of the infection but not of 
the residual empyema, because of either 
insuflacient aspiration or pocketing of the 
fluid. Incomplete expansion of the lung may 
be combated by deep breathing e.xercises. 
Thanks to the early elimination of toxemia 
by the use of penicillin, these may now be 
started earl}’ enough to be of value. — Atelecta- 
sis as a Factor in the Medical Treatment of 
Pleural Empyema, F. Flcischncr, New Eng- 
land J. Med., April 17, 1947, 236: SGG.—iA. 

G. Cohen) 

Gingival Biopsy In Amyloidosis. — The Congo 
red test is subject to false positive results, and 
a negative test maj’ occur in patients with 
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moderate involvement. Visceral biopsj’- is 
limited. Generalized amjdoidosis is character- 
istically most abundant in perivascular tissues. 
Since the gingivae are highly vascular, easily 
accessible and markedly resistant to infection, 
tliis tissue has been used for biopsj'. Patients 
selected for this study were from three groups: 
those with clinically diagnosed amyloidosis, 
those in whom the diagnosis was suspected 
and an apparently normal group. Gingival 
tissue, about 3x5 mm., was excised without 
any important complications. Preliminary 
findings indicate that the gingival tissue may 
not contain amyloid changes, even though 
liver and spleen biopsies do . Gingival biopsies 
often show am5doid in the absence of any of 
the usual clinical signs of the disease. — 
Gingival Biopsy for Uie Diagnosis of General- 
ized Amyloidosis, I. J. Selikoff & E. H. 
Rohitzek, Quart. Bull. Sea View Hasp., 
October, 1946, 8: SIO. — (P. Q. Edwards) 

Q Fever. — ^An outbreak of Q fever occurred 
in stock handlers and slaughterhouse workers 
in Amarillo, Texas, in 1946. There were 65 
cases, IS of which had to be hospitah'zed. 
Onset was with headache, chilly sensations, 
general malaise and sometimes nausea. 
There were few if any sjnnptoms referable to 
the respiratory tract. More than half of the 
patients experienced thoracic pain of a neural- 
gic character. Roentgenological examination 
of the chest was the main source of evidence of 
pulmonary lesions. The lesions were' the 
patchy type seen . in bronchopneumonia. 
There was little correlation between the 
severity of illness and the degree of pulmonarj’^ 
involvement. Roentgenological evddence of 
pulmonary lesions was obtained in 11 patients. 
The treatment was supportive, chemotherapy 
being of no avail. Most patients made an 
uneventful recovery. Two patients died. — 
Q Fever in the United States: II. Clinical 
Data on an Outbreak among Stock Handlers 
and Slaughterhouse Workers, J. V. Irons & 
J. M. Hooper, J. A. M. A., March Z2, 1947, 
133: S15.—{ H. Abeles) 

Fractare of First Rib. — So far only about 50 


cases of fracture of the first rib have been 
reported in veiy few of which the cause was a 
violent coughing attack as in the present case. 
A contralateral thoracoplasty with removal 
of the first four ribs had been performed 
fourteen days before. "V^Tiile some serious 
and even fatal cases have been reported, the 
injury healed in this case within sixty days. — 
Fralura isolada da primeira costela, J. M. 
Costello Branco, Clin, lisiol., July-Seplember, 
1946, 1: 247.— (.A. A. Moll) 

Official Tuberculosis Control. — ^Why did it 
take fiftj'-two years froln the first organization 
of an unofficial tuberculosis association, the 
Pennsylvania Society for the Prevention of 
Tuberculosis, to the establishment in 1944 of 
the official Tuberculosis Control Division of 
the United States Public Health Service. 
The answer is that throughout this period 
conflicts existed between the medical and 
social approaches, the private and the public 
handling, the local and the central control of 
the disease. There was in the beginning the 
struggle of the concepts of the “contagiousness 
of consumption” against that of the heredity 
of tuberculosis. Many conflicting medical 
concepts and their practical application, the 
emerging of the social aspects of the problem 
about 1902, marked by the election of a 
layman as secretary of the Committee on 
Tuberculosis of the New York City Charity 
Organization Society, several attempts to 
organize a tuberculosis movement on a na- 
tional scale — all these efforts sharply define the 
conflict between the private medical support 
for treatment and the public health belief in 
prevention. The foundation of the National 
Tuberculosis Association in June, 1904, sig- 
nifies a compromise. The including of treat- 
ment and prevention in the objectives of the 
association meant close team-work between 
the medical profession and the public. The 
general acceptance of private control of the 
movement showed the distrust for the official 
health authorities, most of them being re- 
garded as political appointees. Not until 
1913 did the National Tuberculosis Associa- 
tion begin to discuss the place of local and 



Ass'll 






. a,eW''“'''^to 


■ de»«»®"*^!t 
^944: ^ ^ , ^nU-V?^^® 




pet 
itoT» 

ledto 


aad 


,,:te 

- - t\ve 


4\vc 


X£t^ 



tt''‘''®’‘15sf^'’''?'^-‘”oS’*»* 






:.PTeased 4A»' ^ oi ^ 


\dea- 

olace 


XD. 


tbe 




■ease 


ioT 


•geda^®-^ 


tubeT*!^ 


iuVosis 


leoia 


Zo-i^'- ts *'>'„r?^A^''s." “'?'L 

Soo'‘ '* “tob®"®* «.W »>'‘'''°u, 


o tier 

99.8 , -«JaT d*-- . , 


q 45 ^ dbata 


P944: tbe 
22.3 


tad 


tba 


taP 


coa^i^’’^'^'f ^ea^^vs 
pibet o to 


coat, 


974 


\a 


tbata 


ia< 


,ad tbc P^: 


vopo^' 


Vaase 


la' 


pab< 


Aea^ia 


States 


la 


tlas 


\s 


due 


to 


®?t'^eco' 

vjbica 


aal 

,T 

ptoL . 


11 "'^^^rleatbs 


as '^’r* „«\oa6 


ataoP® 

tba 

•^otld 

oi 


g^tao®^. ” p945. 

oebe.^ -r 


tSV'-iS, '” !fwco'>sr>_5>"';; V’!:5<ST5o'‘''<w»?*'! St *f. 


Vlt 

^?^yoa 

bbc''',\:,^iT0Ta 


103 




'coagf®®^’ A •ni.vi- 




ad 

tba 

30 

\a 




iuacW® 

tt\oas ^od 


dati»^ 


\vealtb 

-nl tabata'^dos^ t-o^, \e„ ^ ^^a 


ifstaxa 


ac' 


States t state^^^,cslbe'd°^ « 


a^' 


oi 


R. 


G. 


1947 


. SS6' 


Coalbed 
piib. _ 

-ip. P'' 


I'H- 


the 




Tlie 

pnP 


gcallb 

,nncP) 


:icA Sio**^’ 

jlaTca '» 


coat 


^ ot add dttd3'^"''.Lt atao^L^p. Itova 




' vraV 
.ad 


Itota 


62: 


jDad®^ 


tbe 


dca 


.tb 


.-..r'iSi V* . OP.llV rCiV>^ 

rpttbete^' 

coaa^ 

deaths- 

dbati ^eadPS*^^ guaxte^ 

Oi *"‘zZ. “' ‘"dSo'''’”” ■ -•" ' 

tuWb^ jyet*' idos'S- 

iSi?£lS 




dcat 


Idadd^^^^gV'^a.- 5 tabat 
-= the 

cotaP^^' 


tbet® ^"^^^^^oadPS^inthc 

(.ft ioT 

piaa' 


B, 


to 


la . ri.." . 

. eases ^ Tvas^'^'^’ Tj.-rtncr) 


^V 


'\tb ‘ 


the 






xo> 


ctadad- 



ABSTRACTS 


117 


Tuberculosis Control. — The natural decline 
of tuberculosis rates within the past thirty 
years and the application of better control 
measures have brought about a profound 
modification of this disease. In S^tzerland, 
50 per cent of young people arc still tuber- 
culin-negative at the age of IS. This desirable 
result of control measures brings with it re- 
newed dangers, as it is clear that one open 
case among tuberculin-negative people can 
start a small epidemic. The answer to this 
threat lies in the application of yet more 
effective methods of case-finding to detect 
the open case, and in stringent control of 
known positive cases. Those who doubt that 
eradication of tuberculosis can ever be ac- 
complished doubt the wisdom of aiming at a 
low primary infection rate. Thej’- feel tliat 
primary’' tuberculous infection is necessar 5 ' for 
protection from postprimary disease, and that 
delajnng the date of primary infection in 
children and young people means added 
hazards when these people are forced to 
earn a li\’ing in a community wliich neces- 
sarily includes open tuberculous cases. The 
author feels that in Switzerland it is entirety 
practicable to work towards eradication of the 
disease if enough funds could be expended to 
find the open case. Any such program should 
include an improved plan of therapy, and a 
harmless but effective method of immunizing 
tuberculin-negative cases. BCG does not 
entirety fulfill this demand. In spite of its 
relative value, it is less effective than a true 
primary tuberculous infection in preventing 
superinfection, because typical primary in- 
fection has occurred in BCG vaccinated in- 
dividuals. In favor of BCG is that the danger 
of endogenous reinfection does not follow its 
use. Incidentally, the author condemns the 
practice of tuberculosis resorts to cater to 
healthy people in search of recreation in 
winter sports. Many thousand tuberculin- 
negative youths gather annually in such 
resorts where they are exposed to heavy in- 
fection by open tuberculous cases who mingle 
freely with tourists. — TFo stehen luir in der 
Tuberkuhsebekdinpfung, E. Sommer, Schweiz. 


nicd. Wchnschr., Odober 26, 1940, 76: 1099 . — 
(H, Marcus) 

Tuberculosis Death Rates In Buenos Aires. 
— ^I^Hiile tuberculosis is by law a notifiable 
disease in Argentina, this provision remains to 
a large entent a dead letter. In a disease, 
such as tuberculosis, with a protracted course, 
intcrcurrent conditions and complications 
lend themselves to falsification of the true 
nature of the cause of death. In Buenos 
Aires the problem is further involved by the 
afflux of patients from the interior of the 
country in search of treatment, dying away 
from home. Available figures for the years 
1925 and 1945 show a decreasing death rate 
for pulmonary tuberculosis from 173 to 82 per 
100,000, while the general death rate declined 
from 13 to 11.4. Pulmonaiy- tuberculosis, 
wliich was charged in 1925 with 13.2 per cent 
of the general death rate, by 1945 represented 
onty 7.2 per cent of the total. The available 
data suggest Buenos Aires is now entering the 
“detuberculization stage” as has been the case 
with many other cities in the United States 
and England. While, in 1925, 50 per cent of 
the tuberculosis deaths occurred in men under 
33 and in women under 25, by 1945 this load 
had moved to a more advanced age: 38.8 
years for men and 27 years for women. The 
change was not parallel for both sexes and 
was much more marked among males. The 
death age which averaged 28 years among 
women and 34 years for men in 1925 became 
30.5 and 38 years, respectively, by 1945. — 
Variaciones de la tasa de morlalidad por txiber- 
culosis pulmonar en la Capital Federal en el 
transevrso de las iiltimos veinte anas, R. A. hzo 
& A. Chouela, Pnb. del Centro de Investig. 
Tisiol, 1946, 10: 189.— {A. A. Moll) 

Antituberculosis Campaign In Peru. — ^The 
number of deaths from tuberculosis reported 
in recent years in the 16 largest cities in Peru 
were: 1942, 4,252; 1943, 4,593; 1944, 4,409; 
1945, 4,433. The death rates varied from 
1,090.4 per 100,000 in 1943 in Tacna, to 157 
per 100,000 in Cuzco in 1942. The rate for 
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Z\ic is IV smnll canton wlh SS.OOO inhntntanti, 
l)ut n considerable number of important in- 
dustrial cntcrjiriscs mid institutions arc lo- 
cated tbere. X-ray films were taken of 
people, most of whom were employed in 
industrj'. Participation was voluntary, but 
the management of the participating firms and 
institutions attempted to pet ccOpcration by 
setting an example, and by cxnlanaton.* talks. 
In all, 2o0 cm^es demonstrated abnonnalitics 
in their chest films, and Po of these showed 
significant tuberculosis. Further breakdown 
of this last figure .riiowcd that there w.as one 
case of hitherto unknovni open tuberculo.ris, 
4 of known active but clo.sed tulicrculosis, 19 
of unknown active closed disca,'c, 50 of in- 
active closed disease hitherto unknowm, .and 
21 of inactive closed known disc.aso. Other 
conditions dotcctcei in this .survey were 22 
cases of intrathoracic goiter, 2 foreign liodics 
in the lung, 2 eases of sarcoido-sis, one ca.se of 
silicosis, one ease of bronchiectasis, and 14 
c,ascs of chronic bronchitis and cmphy.scma. 
Tlicre were ITS casc.s showing cddcncc of old 
scars and calcifications, iircsumaldy tulrcr- 
culous. The preceding figures demonstrate 
the superiority of c.asc-finding hy X-ray survc.vs 
over any other known method. To aid in the 
eradication of tuljcrculosis, the nutlior pleads 
for restriction of tuberculous foreign patients 
to institutions designed for the treatment of 
tuberculosis. He feels that the Swiss popula- 
tion is significantly endangered by the influx 
of foreigners who come to Switzerland to take 
the "cure,” but who are permitted to move 
about the country witli the freedom of the 
tourist. — Schinnbildahiim dcs Zvger In- 
ditslricvcrbnndcs im Jamiar/Fcbniar lO/fG, 0. 
Weber, Schweiz, mcd. Wchnschr., Fchniary S3, 
19/, 7, 77: 3G/,~{H. Marcus) 

Tuberculosis Control in Shanghai. — ^Tlie 
first step in tuberculosis control was under- 
taken in Shanghai in August, 1929 when the 
Municipal Health Department opened a 
tuberculosis sanatorium. Since then stcadj' 
progress has been made in this work, the most 
important step having been the organization, 
in November, 1938, of the Shanghai Anti- 


tubcrculosis Association which, since 1942, 
li.as operated the I.argcst up-to-date tuber- 
culosis hosiiital in Slianghai, devoted only to 
charity eases. Before the war G per cent of 
the jmpul.ation w.a.s estimated to h.avc tuber- 
culosi.s of some form. Thi.s number has in- 
crc.ascd after the war to S per cent or 240,000 
person.-s with probably no less than 10,000 
annual deaths. The mortality has risen from 
1,1G1 in 1937 to -1,503 for 1941 .and 2,2G9 for 
the first six months of 1942. Tuberculosis is 
the major c.au.sc of dc.afh in Shanghai. — 
7/ts'on/ pf Tuhcrctdosis Control in Shanghai, 
h. S. JIukenga, Chinese 3f. J,, Janvary- 
Fehruary, 19/, 7, 6S: 1. — (0. Pinner) 

Tuberculosis In Concentration Camps. — 
This work summnrizc.s the experience with 
243 people liberated from concentration 
camps, and with 53 foreign workers. These 
29G i>coplc wore cxaminetl at Hcrisau, and 
following the discoverj* of the app.alling 
prcraicncc of tuberculous disc.asc in this group 
hospital facilities were hurricdlj’ provdded. 
Of the group of 243 former inmates, only lOG, 
or 44 per cent, were free from pulmonary 
tuberculosis. Twentj'-five, or 10 per cent, 
showed inactive tuberculosis, and 112, or -46 
per cent, showed active disease. Of the 
foreign workers, 12 showed active and 2 in- 
active disease. Of a small group of 13 
Sivaniards, only 2 were free from tuberculosis. 
Active tuberculosis was, therefore, found 
about 200 times as frcqucntlj’’ in this small 
group than in a ]vopulation at large. Inactive 
disease was found 13 times as frequcntlj’- as 
in the general population. Study of tliis 
group of inactive cases showed that it is 
extremely unlikely that any of these cases 
contracted and healed tuberculous disease 
while imprisoned. It is concluded that the 3 ’- 
represent a selected group of people who had 
tuberculosis ivrior to incarceration, and their 
healed disease protected them from superin- 
fcction. As far as could be judged, there 
were 58 cases of active primary disease and 
122 cases of active postprimarj' disease. 
There were 10 deaths in the primarj'- group, 
and 5 in the postprimaiy group. Most of the 
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relatively high percentage of supposedly 
healthy people. A complete review of all 
available statistics of the frequency of inap- 
parent tuberculosis is given. — Frcmtencia dc la 
tuberculosis inaparcnte, A. de Paxda, Prensa 
viid. argent., Axtgust SO, 1946, 33: 17S7. — (TF. 
Sicientij) 

» 

Tuberculosis after Forty. — Among 217 
cases of pulmonarj' tuberculosis in patients 
over 40 years old, 111 were in men and 106 in 
women. As in other series reported in the 
literature, the fibro.-caseous tjq)e prevailed 
(156, as compared to 36 exudative and 25 
fibrotic cases). Tliis disproves contentions 
that a fibrotic pattern is characteristic of 
senile tuberculosis. Neither did the so-called 
“outbui-st” of tuberculosis among people in 
the forties find any support. Among both 
exudative and fibrotic cases the outcome be- 
came more serious as age advanced, but the 
number of patients was too small to justify 
d efini te conclusions, especially as to the former 
group. In fibro- caseous cases prognosis 
proved usually unfavorable, with little differ- 
ence traceable to age. Among the 45 fatal 
cases in women the duration of the disease 
averaged twenty-one months and in 57 men 
twenty-four months, averaging twenty-two 
months for the entire series. A relationship 
to a preexisting diabetes was apparent in 
women (in 29 out of 51 cases), especiall}'^ after 
50. For men, the rate was much lower. 
Fatal hemoptysis was also much more com- 
mon with diabetes (in 6 out of a total of 11 
cases). The r61e of intimate contact with 
patients was ob\uous in a moderate proportion 
of the whole group. Collapse therapy was 
generally well tolerated, but its success was 
not so apparent, the very worst results being 
in the 40 to 49 age period. — La tuberculosis 
pulmonar despucs de los 40 aiios, R. Rossi, 
Pub. del Centro de Investig. TisioL, 1946, 10: 
81.— {A. A. Moll) 

Retracted Lung Stump. — The above name 
is proposed as more adequate for the condition 
variously designated as rigid and unexpand- 
able lung. Three cases are reported and 


causation is discussed. Parenchymal fibrosis 
and a tliickened tdsceral pleura being the 
predominating causes. Broncliial, paren- 
chymal and pleural factors may bring about 
retraction of the pulmonarj’^ stump, but effu- 
sions, as a rule pleural, or a result of fistulous 
tracts, are most frequently at fault. Cases 
may develop after both artificial and spon- 
taneous pneumothorax. — Mundn pulmonar 
retraido poslneumotordcico, A. Molina & P. 
Sprinshj, Pub. del Centro de Investig. TisioL, 
1926, 10: 241.— {A. A. Moll) 

Inspissated Cavities. — Inspissated cavities 
seem to be uncommon in pulmonary tuber- 
culosis. The largest series (23 cases) so far 
reported was from Clule (1943). Among S65 
patients treated in a Lima dispensary only 5 
cases were found. In tlus group inspissation 
invariably occurred in early cavities with thin 
walls and not e.xceeding 20 mm. in diameter. 
Blockage of the draining bronchi plaj’s an 
important pathogenic r6Ie. The most fre- 
quent seat was the e-xternal subcla'vdcular 
area. Diagnosis depends on previous presence 
of a ca\'ity and its replacement, as shown by 
X-ray films, by an opaque rounded mass. 
While roentgenological, and even clinical, 
improvement accompany the development of 
inspissation, it should not be interpreted as 
e\'idence of permanent healing. Watchful 
W'aiting is indicated, with surgical measures to 
be applied if signs of renewed activity develop. 
— Cavenws empastadas, R. Vargas Machuca, 
Rev. tuberc., {Lima, Peru), July-December, 
1946, 6: 751.— {A. A. Moll) 

Tuberculosis and Coccidioidomycosis. — 
The coexistence of active tuberculosis and 
coccidioidomycosis is rare. In a 27-j^ear-old 
white soldier the diagnosis of coccidioidomyco- 
sis had been made in September, 1943 by 
roentgenological and sputum findings; after 
five months he had been discharged as ap- 
parently cured. In August, 1945 he 
developed a right hydropneumothorax. Ex- 
amination of the pleural fluid show'ed tubercle 
bacilli on direct sniear. Culture of the pleural 
fluid and guinea pig inoculation revealed the 
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presence of Coccidioides immitis and tubercle 
bacilli. “It is possible that a subpleural 
tuberculous cavity had ruptured into the 
pleura, vdth a resultant bronchopleural 
fistula, and that during this process extension 
into a well localized and latent coccidioidal 
infection had occurred.” — Coexisting Tuber- 
culosis and Coccidioidomycosis, H. Rifkin, 
D. J. Feldman, E. Hawes & L. E. Gordon, 
Arch. Int. Med., April, 19Jpt, 79: SSL — (G. 
C. Ldner) 

Tomograpliy in Pulmonary Tuberculosis. — 
A review of basic roentgenographic considera- 
tions, and of the ph 3 ’sical and technical 
principles of tomographj'- (laminagraphjO are 
presented. The lung section at the level for 
which the tomograph is set appears sharply 
defined while the X-ray image of parench 3 Tna 
above or below the respective level is under- 
exposed and indistinct. Thus, the desired 
layer of parenchyma is visualized free of 
superimposed structures. In determining the 
exact localization of cavities, or the tj^e and 
extent of a contemplated thoracoplasty, or 
the possible establishment of a Monaldi 
drainage, tomography has proved most 
valuable. Applied in infiltrative, non-cav- 
ernous cases of tuberculosis tomography has 
helped to analyze the complex opacities of 
the conventional fiilm. It was found in some 
instances that lesions at one level were of 
recent, at others of an old fibrotic type, wliile 
the usual film showed a uniform appearance 
of the disease. Tomography is considered 
essential, therefore, in appraising age, resolu- 
tion or healing of tuberculous lesions. — Die 
Bedeulung der Tomographiefur die Beurleilung 
der Lungenliiberkulose, E. Haeflinger, Gegen 
die Tuberk., January, 19/f7, No. 1. — (U. 
Gerstl) 

Tuberculosis on Separation. — ^A report is 
given of a survey which includes the entire 
output of an Air Force Auxiliary Separation 
base which included practically all nation- 
alities and races. In all, 24,615 men were 
examined, 23,537 of whom had no sign of any 
“Bignific.ant chest abnormalit}'.” The find- 


ings are consistent with those on the induction 
examinations; both active and apparently 
healed tuberculous lesions are comparatively 
few. There was a total of 1.09 active cases 
per 1,000 men which is higher than might be 
expected, but lower than on pre-induction 
examination. Other diseases of the pleurae 
and lungs were found and are about the same 
as in other surveys. All men deferred because 
of cbest abnormabties are in the 18 to 24-year 
age group. Whether the active tuberculous 
cases represent new or recurrent disease is a 
question meriting investigation. Since many 
had no induction X-ray films there were no 
cases of primary type disease and none of the 
active cases had miliar}’’ calcification in the 
parenchjmia, it is believed that the disease was 
probably not acquired in the Armj'. — A Study 
of 2^,615 Separation Chest Roentgenograms, 
B. J. O'Loughlin, Radiology, April, 19^7, 48: 
SS9—{G. F. Mitchell) 

Chest Fluoroscopy. — ^The first phase of 
fluoroscopy is inspection of the diaphragm and 
bases of the lungs. The patient breathes 
deeply and is rotated 45 degrees from one 
side to the other. A medium-sized diaphragm 
is used. The second phase is inspection of the 
heart and mediastinum and of the general 
configuration of the chest, using a medium- 
sized or wide diaphragm. The technique is 
the same as during the first phase. The third 
phase is inspection of the lungs, especially the 
apices. A smaller diaphragm (about 10 .x 15 
cm. or less) is used. The patient is held by 
his arms, the shoulders are pulled down and 
forward and the patient is rotated to ■visualize 
any part of the apex. Fluoroscopy is superior 
to standard films in diagnosing apical tuber- 
culosis, in detecting pleural fluid, disc-shaped 
atelectasis, various hidden pulmonarj’’ lesions 
and in the differential diagnosis of supracla- 
■\dcular lymph node calcifications and apical 
calculi. — The Technique of Chest Fluoroscopy, 

L. Walk, Acta radiol, 19/, 7, 28: l/,.—(J. E. 
Farber) 

Pendular Movement of Diaphragm, — An 
analysis of the phenomenon of Holzknccht- 
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Jacobson is given. It is frequently seen in 
bronchial stenosis. The inspiratory deviation 
takes place towards the side of obstruction. 
In the conditions due to bronchial stenosis 
there is usually a permanent displacement of 
the mediastinum which represents its new 
position of equilibrium, upon which the in- 
spiratory deviation of the mediastinum is 
superimposed. Thus, in atelectasis due to 
bronchostenosis there is a permanent dis- 
placement of the mediastinum towards the 
side of atelectasis. Inspiration increases the 
displacement in the same direction. In ob- 
structive emphysema the mediastinum is 
displaced towards the healthy lung, but during 
inspiration there is a movement of the medi- 
astinum towards the side of stenosis. The 
pendular movement of the mediastinum is less 
clearly visible in atelectasis than in obstructive 
emphysema, since the border of the medi- 
astinum is projected partly into the vertebral 
column, partly into the opaque atelelectatic 
lung. In stenosis without check-valve mecha- 
nism the mediastinum, is not permanently 
displaced but remains in its normal median 
position and the Holzknecht Jacobson phe- 
nomenon can be observed in its pure form. 
The essential cause of the sign is seen in the 
fact that the involved lung does not react like 
a dilatable and elastic organ, but like a rigid 
block which does not vary its volume and 
which, when following the movements of the 
thoracic cage, draws the mediastinum in its 
direction. Besides the rigidity of the involved 
lung two other conditions are necessary to 
produce the Holzknecht-Jacobson phenom- 
enon: A sufficient respiratory mobility of the 
hemithorax on the side of stenosis. In certain 
cases of atelectasis with complete immobiliza- 
tion of the thoracic cage on that side, the 
sign is absent. The second condition is the 
fleribility of the mediastinum making its 
displacement possible. The Holzknecht- 
Jacobson phenomenon cannot anj'- more be 
considered as pathognomonic of broncliial 
stenosis. It has also been obsen^ed in cases of 
pleural symphysis and in acute consolidations 
of the lung. In both cases the introduction of 
airf into the involved lung is abolished or 


impaired which produces a state of inspiratory 
disequilibrium. Four case reports are given 
in which the phenomenon was due to bronchial 
stenosis in primary tuberculosis. — Le mouve- 
ment pendtilaire du mediastin ou phenom^e 
d’ Holzknecht-Jacobson, M. Leurat, P. Galy & 
P. Marim-Noel, Rev. de la tvberc., 1946, 10: 
127. — ( V. Leites) 

Clicking Pneumothorax. — Some patients 
with a small pneumothorax on the left side 
may be conscious of a curious clicking sound 
synchronous with the heart beat. With the 
aid of the stethoscope, it is heard in various 
situations on the left side of the chest, most 
often near the apex. It is sometimes audible 
at a distance from the patient. It disappears 
if the pneumothorax increases in size. It 
varies in intensity with the position of the 
patient. Eight cases are reviewed in which 
the patient subjectively noticed the sound. 
In 5, the sound was heard by auscultation 
also. In 2, there was associated pain. Three 
patients developed a total pneumothorax 
witliin a short time, resulting in disappearance 
of the sound. The click is different from the 
sound which is heard in interstitial emphy- 
sema. It is probably due to an air bubble in 
contact with a pleural adhesion. — Clicking 
Pneumothorax, A. P. Thomson, Lancet, May 
10, 1947, I: 6S1.—{A. G. Cohen) 

Pneumothorax In Pleurisy. — ^In 39 patients 
with pleurisy the. pleural fluid was removed 
and replaced with filtered air. Twenty-eight 
patients completed successfully the treatment. 
The total of evacuating punctures was 44 and 
the number of refills 84 (averaging 3 per 
patient). Rest is enforced until no more fluid 
is visible. Disappearance of fluid occurred 
on an average in fifteen days. The method 
was introduced a few years ago by Garcia 
Eosell in Lima. Definite conclusions will be 
reported as soon as a larger number of patients 
has been treated. — Resultados del tratamienfo 
poT pneumo-serosa, V. M. Tejada, Rev. tuberc., 
(Lima, Peru), Juhj-Dccember, 1946, 6: 7S9 . — 
(A. A. Moll) 
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jection of air intraperitoneally into a fresh 
corpse. Roentgenograms taken before and 
after demonstrated that both diaphragms had 
risen considerably in the upright posture. — 
Zur Wirknngsicdse des Pneumoperitoneums, 
K. Lenggcnhagcr, Schweiz, med. Wchnschr., 
March 1, 1947, 77: 883.— {H. Marcus) 

Tuberculosis of Tonsils. — ^Tonsillectomy 
was performed on 85 out of 387 children with 
all forms of tuberculosis. The indication fell 
into one of three groups. In group 1 the 
adenoids were markedly enlarged causing 
mouth-breathing ■with the usual train of 
S3’mptoms; in group 2 there was marked en- 
largement of the tonsils with frequent attacks 
of tonsillitis and pharyngitis, mth or without 
cervical adenitis; in group 3 a presumptive 
diagnosis of tuberculosis of the tonsils was 
made because of a discrepancj’ between the 
child’s general condition and the extent of the 
obvious tuberculous disease. The children 
in gi-oup 3 were often in poor general condi- 
tion, had high sedimentation rates and did not 
gain weight and strength properly in spite of 
the fact that the e\adent tuberculous focus was 
retrogi'cssivc. In all these cases the tonsils 
were enharged and a])pcarcd chronicall.v in- 
flamed, and often there was enlargement of the 
cervical lymph nodes. Tuberculosis of the 
tonsils or adenoids was found in serial section 
in 27 instances in this group of 85 patients. 
With the exception of 2 c.ascs, the tuberculous 
foci consisted of small disscminatcrl foci which 
showed little tendenej’ to caseation. In these 
25 cases the tuberculous process in the tonsils 
appeared to be part, of a hematogenous dis- 
semination. In 2 c.ascs with extensive cervical 
adenitis with fistula formation, the tonsils were 
massively involved and the dise.asc was 
probabl.v jirimaty in the tonsils. Removal of 
the tonsils njipeared to cure tlie cervical 
adenitis. No serious complications were, en- 
countorcxl. One child devclojxxl an exudative 
plcuritis four weeks ixistopcniliwly, but did 
well theivaftcr. On the other hand, improve- 
ment in genend condition with weight pun 
and relative freedom from resjuratory infec- 


tion was observed in the majoritj* of the 
tonsillectomized children. — TonsiUcklomic bci 
luherkuloscn Kindcrn, E. Martens, Schweiz, 
med. Wchnschr., January So, 19/, 7, 77: 146 . — 
(H. Marcus) 

Tuberculosis of Tonsils. — Focal infection of 
the tonsils has proved to be of great impor- 
tance in such diseases as nephritis and 
rheumatic fever, but tuberculous infection of 
the tonsils as a cause of bone and joint tuber- 
culosis in children has not been generally’ 
accepted. Primaiy tuberculosis of tlie tonsil 
does occur. The frequencj' of its occurrence 
has not been settled, and when tuberculosis 
of the tonsil is diagnosed it is hard to prove 
that it was the primary focus. Histologically, 
primaiy infection of the tonsil is usually 
found in the depth of the ciypts, and tuber- 
culosis of the draining corneal lymph nodes is 
frequent. In a recent study by Elloncn, 
tonsillectomy w.as performed on 74 children 
with bone and joint tuberculosis. None of 
these children had pulmonaiy tuberculo.ris, 
and onlj’ one an c,vudativc plcuritis. Histo- 
logically tuberculosis was found in 20, or 27 
per cent, of these patients, and it might be 
supposed that this figure would be higher if 
all of the tonsillar tissue removed could have 
been subjected to detailed histological ex- 
amination. Elloncn arguas that it is impos- 
sible for the tonsils to have liccome infected In’ 
the hematogenous or lymphogenous route from 
the bones and joints, and the tonsil must have 
been the primary focus. Tuberculosis of the 
tonsil cannot usually be di.agnosod cliniciiily, 
and it may be that m.anj’ children who have 
positive tulierculin tests but no evidence of 
calcifications in the lung field or root slmdo’.v.'^ 
have jirimary tuberculo.ri.'-- of the tons'ls. All 
of Elloncn’s c-as'cs were concerned with the 
human bncillus, since Ixi'.dnc tubcrcuhwi^ is 
practically unknown in Finland, l-ut it might 
lx* supposed that fipires for tulK-rculous 
tonsillitis would even l>e higher in r-ountrie.- 
whc.’x' {ul>cre!'.!ous cattle .alvvgnd. Clinic.Mliy 
it li.as I'ccn obse."ve<i rcpc.atediy that t''r.^;l- 
icetomy chnngr-s tlie progrr--.'- of -a cluld P * a 
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sion was created to control this work. In 
Leningrad, among tlie 310 infants vaccinated, 
S7.6 per cent were in direct, intimate contact 
with tuberculosis. However, in this group, 
mortality was 4.3 per 100 compared with 16.4 
per 100 in a control group of 79 non-vaccinated 
infants. Because of these results, the studies 
were extended to include 9,967 infants A’nc- 
cinated in Leningrad between 1934 and 1936. 
Mass TOCcination of the newborn was begun 
in 1937. During the first year of this cam- 
paign, 40,000 infants received BCG. In 1938, 
in Leningrad alone, 43,962 infants were vac- 
cinated. From 1937 to 1940, inclusive, more 
than 2,000,000 infants were vaccinated 
throughout the country; in the larger cities, 
the percentage of vaccinated newborn infants 
exceeded 90 during 1940 and 1941. In 
almost all cases, the BCG was administered 
orally: 2 cc. in milk, 3 times, at forty-eight- 
hour inter\'als, or a single 3 cc. dose. Thirtj'- 
five per 100 vaccinations by the subcutaneous 
route were reported from the Leningrad 
series — all others being oral. All vaccinations 
were given during the first ten days of life. 
No mention is made of separating tliese in- 
fants from their tuberculous milieu. Local 
benign Ijunphadenitis was reported only in the 
Moscow group, where a different strain of 
BCG was employed. No case of cold abscess 
was found in the infants inoculated sub- 
cutaneously; incidence of Ijunphadenitis was 
0.5 per 100 in the subcutaneous group; 2.6 per 
100 in the oral group. Klebanov, reporting 
on the Moscow study in 1938, compared two 
groups of infants: 56,951 vaccinated, 17,469 
not vaccinated. Both groups appeared 
healthy at the time of vaccination. Tuber- 
culosis mortality in the vaccinated group at 
the end of one year was half that of the non- 
vaccinated controls. Tliis result is the more 
remarkable in so far as the infante in the first 
group were exposed to a considerably greater 
degree of tuberculosis in the family. During 
the first six months of life, there was no ap- 
preciable difference between the mortality 
rates in the two groups of infante. Mortality 
rates after the second year were comparable 
to the one-year results. Morbidity rates for 


this same series of infante revealed per- 
centages similar to the mortality figures. 
Mass vaccination with BCG begun in 1937 in 
Moscow and I^ningrad, at which time the 
infant mortality was at an index of 100, 
produced, after four yeare, a reduction in the 
index to 60, thus establishing the unquestion- 
able efficacy of oral BCG vacemation for 
newborn infants. — La ■pvtvenlion dc la tuher- 
culosc park B CG en U.S.S.R., S. A. Abolnick, 
Ann. Inst. Pasteur, April, 1947, 73: S7S. — {P. 
Q. Edwards) 

BCG in Leprosy. — In a preventorium in 
Paraguay 31 apparently leprosy-free lepers’ 
children were inocculated with BCG using 
Rosenthal’s technique. A previous tuber- 
culin and photoroentgenographic survey had 
shown 77 per cent to be tuberculin-positive; 
some had primary lymph node involvement. 
In 20 of the group a pre\dous negative Mitsuda 
test became positive after vaccination with 
BCG. In the other 11, in wliich the results of 
the Mitsuda test before vaccination were 
unknovm, 82 per cent proved positive after 
vaccination with BCG. It is suggested that 
in endemic leprosy areas BCG might be con- 
sidered for protection against leprosy if it is 
accepted that a positive Mitsuda test means 
relative immunity to leprosy. — La reaccidn de 
Mitsuda an los vacunados con BCG: Posi- 
bilidad de la vacunasidn BCG en la profilaxis 
de la lepra, A. R. Ginis & J. G. Poleili, Mem. 
y Com. Sec. Prof, y Epidem. Tuberc., 1946, 4: 
6. — (A. A. Moll) 

Stain for Acid-fast Bacilli. — ^A new method 
is described for staining tubercle and leprosy 
bacilli, the bacilli of Johne’s, Traum’s and 
Gollerstedt’s diseases, the acid-fast sapro- 
phytes, Moiser’s “oval bodies” and, at least 
parte of the younger forms, of actinomyces and 
the common molds, such as aspergillus, peni- 
cillium and mucor. In a certain stage of their 
development, the spores of some bacteria, for 
example, B. anthrccis; B. subtilis and B. 
perfringens, can be stained by this method. 
The dye Nachtblau (Griibler & Co.) which in 
watery solutions behaves like a colloid, is used 
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tomycin, Dorothy G. Smith, Proc. Soc. Exper. 
Biol. & Med., January, 19^7, 64: 36. — (F. B. 
Seibert) 

Demonstration of Acid-fast Bacilli. — A new 
method for bacterioscopic investigation of 
acid-fast bacilli in organic fluids and tissues is 
described. It is based on the method of 
Perndndez and Olmos, which uses density 
differences to concentrate leprosy bacilli, and 
of Dharmendra, wliicli uses chloroform ex- 
traction for the same purpose. Satisfactory 
results have been obtained in urine, sputum, 
pleural effusion, spinal fluid, gastric juice, and 
skin lesions (lupus vulgaris, tuberculoid 
leprosy), etc. The technique described is 
simple and more sensitive than those now in 
use. (Authors’ summary ) — Nuevo metodo 
para la investigacidn bacterioscSpica de badlos 
dcido-resistentes, M. Bergel, J. M. M. 
Fernandez & A. Serial, Rev. mid. de Rosario 
{Argentina), January, 1947, 37: No. 1. 

Pathogenicity of Tubercle Baciljl. — Anti- 
genic complexes made by extracting H37Rv 
strain of human M. tuberculosis by means of 
trichloracetic acid, trypsin digestion, diethy- 
lene glycol or urea appear to increase gener- 
alized infection in guinea pigs receiving very 
small numbers of organisms. It is suggested 
that such complexes may function as a 
“virulence factor” for the tubercle bacillus in 
a susceptible species of host . — Pathogenicity 
of the Tubercle Bacillus, S. Raffel, Proc. Soc. 
Exper. Biol. & Med., April, 1947, 64: 607 . — 
{F. B. Seibert) 

Tuberculosis In Mice. — Mice, three to six 
weeks old, inoculated intravenously with 0.01 
cc. of whole culture of H37lRv, grown seven to 
ten days on a medium containing 0.05 per 
cent Tween 80 and 0.2 per cent bovine 
albumin, and having an approximate density 
of 0.2 mg./cc., begin to lose weight during the 
second week after infection and die in three to 
four weeks with a disease primarily pul- 
monary. The infection is greatly enhanced 
by the addition of fresh egg-yolk to the cul- 


ture. The H37Ea culture, however, fails to 
establish a progressive infection or to produce 
grossly visible lesions even with the addition 
of egg-yolk. Fifteen different strains of mice 
differed greatly in their susceptibility to 
tuberculous infection by the intravenous and 
intraperitoneal routes . — Infection of Mice with 
Tubercle Bacilli Grown in Tioeen-Albumin 
Liquid Medium, Cythia Pierce, R. J. Dttbos & 
G. Middlebrook, Proc. Soc. Exper. Biol. & 
Med., February, 1947, 64: 173. — {F. B. Seibert) 

Vole Bacillus. — ^In the course of work with 
the vole acid-fast bacillus, the authors wished 
to use a more recently isolated strain. Two 
calves were given intravenous injections of 5 
mg. of 7-day-old cultures. A similar dose of 
an older strain (DV 285) had been given to 
142 animals without ill effects. One calf died 
in one month; the other became moribund in 
eight weeks and had to be slaughtered. In 
neither were there macroscopic lesions severe 
enough to cause death. However, there were 
wide-spread histological lesions of a nature 
usually associated with tuberculosis. Fifteen 
other calves were injected without ill effects. 
In 5 of these, the vole strain was recovered 
from tissues six months later; in 2, the organ- 
ism was recovered after 564 and 544 days, 
respectively. Similar observations were made 
on rabbits and guinea pigs. The results 
indicate that the use of the vole acid-fast 
bacillus as a living vaccine is not unattended 
by risk. The authors believe that previous 
work indicating a low virulence was not 
carried out in a manner likely to determine the 
highest possible virulence. — Virulence of a 
Strain of the Vole Acid-fast Bacillus {G 664), 
J. A. Young & J. S. Paterson, Lancet, May 
24, 1947, 1: 707.— {A. G. Cohen) 

Gastric Secretion In Tuberculosis. — In 100 
patients with tuberculosis of the lungs frac- 
tional gastric determinations with test meals 
were conducted. About 28 per cent showed 
absence of free hydrochloric acid, and 47 per 
cent hypoacidity. Both anacidity and hypo- 
acidity were more common among febrile 
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considered innocuous. As a prcliminarj’’ step 
in the manufacture of conindum, all persons 
worked at the electric furnace processing a 
mixture of bauxite, iron and coke, for periods 
of several years. During this operation, dense 
white fumes, containing consideinble quan- 
tities of alumina and silica in a fine state of 
dirision, are evolved. Of 344 exposed in- 
dmduals, 35 manifested definite X-ray 
changes consisting of mediastinal nidening 
and bilateral granular shadon-s becoming 
coarser in the more advanced cases. Emph)'^- 
sema was frequently present. There were 
13 men with doubtful pulmonarj* changes. 
The main sjTnptoms were cough and dj'spnea; 
the latter was progressive in the severe cases, 
occasional!}' resulting in serious disabilit}'. 
Spontaneous pneumothonix, occasionally bi- 
lateral, was a frequent complication. Seven 
patients died of the disease. Pathologically, 
the disease is an interstitial lung fibrosis, non- 
nodular in tsirc, and accompanied by severe 
emphj-sema. There was no evidence of tuber- 
culosis in any of the specimens. The ctiologj’’ 
is not clear; these workers were exposed not 
only to alumina and silica but also to small 
quantities of many other substances. These 
patients first came to notice in 1942; the 
authors believe that the disease developed as 
the result of increased e.\posure resulting from 
accelerated war production . — lAmg Changes 
Assodaied vdih ihc Mamifadmc of Alumina 
Abrasives, C. G. Shaver & A. R. Riddell, J. 
Indust. Hyg. & Toxicol., May, 1947', 21: 14B . — 
(H. R. Nayer) 

Early Coccidioidomycosis. — ^Due to a num- 
ber of factors, it is probable that there will be a 
decided increase in the number of sporadic 
cases of coccidioidal infections. Since serial 
roentgenograms in many cases are necessarj' 
for a detailed roentgen stud}’’ of the disease, 
such a study was vmdertaken in an area where 
the disease was endemic. The r<isum4 in- 
cluded complete immunological and laboratory 
studies and detailed residence and travel 
records. Working where the disease is 
prevalent, there is little difficulty in recogniz- 
ing the disease, but it should be suspected in 


any person with respiratory disease recently 
returning from an area of endemic infections. 
An intmeutaneous test will rule out the 
disease in all but a few cases. Clinically it is 
most likely confused with influenza or 
bronchopneumonia. Roentgen findings in 
the early stages are nonspecific .and could be 
explained by bronchopneumonia, tuberculosis, 
primarj' atypical pneumonia or rheumatic 
pneumonitis, esirecially the last two. The 
diagnosis in such cases can be made only on 
specific kaborator}’ tests. With persistence of 
the infection hemoptysis with or without 
cai'itation m.ay occur and a diagnosis of 
tuberculosis made. Since the disease tends 
to clear in two to six weeks, the diagnosis is 
usually not difficult. However, over 21 cases 
were seen in whom the infection persisted 
from three to over twenty-four months. 
Diagnosis is especially difficult in the pro- 
tracted t}'pe of the infection, ha’vdng the 
roentgen appearance of advanced ulcerative 
tuberculosis. Mediastinal adenopathy ac- 
companied many of the more severe cases or 
protracted infections, in which the disease 
may be confused with mediastinal neoplasm. 
Cases in which mediastinal adenopathy is 
dominant give rise to most of the fatalities and 
may be confused with Hodgkin’s dise.ase, 
tuberculosis, sarcoidosis or bronchogenic car- 
cinoma. Due to the type of onset the roent- 
genologist often sees residual “bumed-out” 
foci, one or more circumscribed nodules 1 to 4 
cm. in diameter or cyst-like foci easily con- 
fused with tuberculosis or metastasis. In 
cases having multiple residual nodules tlie 
onset is usually with severe constitutional 
symptoms and temperature of 100° to 103° F. 
for two to four weeks. The discrepancy 
between the clinical and roentgen findings is 
often helpful in establishing a diagnosis. — 
Roentgen Findings in Early Coccidioido- 
mycosis, H. TF. Jamison (fc R. A. Carter, 
Radiology, April, 1947, 48: SS8. — (G*. F. 
Mitchell) 

Iron Lungin Whooping Cough. — ^The results 
obtained with the iron lung in spastic bron- 
chitis encouraged the writers to tr}’ this 
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7 to 5S with an average of 30. Cj'sts were 
found in all lobes of both lungs. Symptoms 
are characterized by their variability. The 
status of the bronchi.al communication and 
infection arc the major factors in sj'mptom 
production with cough and sputum being 
most common. Hemoptysis of \-arjing a- 
mounts, dj-spnea and pain are common. 
Mistakes in diagnosis are most often pneu- 
monia and tuberculosis. Pulmonarj' sup- 
purative disease m.ay coo.vist and be primarily 
responsible for the patient’s symptoms. 
Carcinoma may develop secondarily in bron- 
chogenic cysts. Cj’stic bronchiectasis may be 
a factor in cj-st production. X-ray is the 
most important single aid to diagnosis, but 
correlation with clinical history will most 
often give the correct diagnosis. Bron- 
choscopy and bronchography arc seldom of 
positive A-aluc. If there is doubt as to diag- 
nosis, exploratorj* thoracotomy is highly 
recommended. Recommended treatment is 
complete surgical remov.al. — Pulmonary Cysts, 
H. J. Mocrsch & 0. T. Clagctt, J. Thoracic 
Stirg., April, 1947, 16: 179. — (J. H. Cope) 

Asthma in Children. — ^Thirt3--four children 
from 2 to 14 j'ears of age with recurrent 
attacks of asthma and nasopharjTigeal Ijunph- 
oid hjiierpLasia received radon treatment. 
The treatment was preceded bj' complete 
otolarjmgologic, allergic and pediatric ex- 
aminations. The treatment of each child 
consisted of two gram minutes of radon to 
each side of the nasopharynx once each month 
for an average of four treatments. In 23 of 
the 34 cases the Ijunphoid tissue disappeared 
completely. In some cases severe asthmatic 
attacks developed after the first or second 
treatment. All forms of asthma were repre- 
sented. Sixiij'-eight per cent of the patients 
obtained from total to 50 per cent relief and 
32 per cent obtained no relief. — Asthma in 
Children: Treatment leith the Radium Naso- 
pharyngeal Applicator, A. T. Ward, Jr., S. 
Livingston efc D. A. Moffat, J. A. M. A., 
April 12, 1947, 133: 1060.— {H. Aheles) 


Obstructive Emphysema . — k fatal case of 
obstructive emphj'sema was observed in a 73- 
year-old female patient. Two years prior to 
her death, the patient had been operated on 
for a round cell sarcoma of the thyroid. 
Obstructive emphysema was ciiused bj' the 
later development of mediastinal metastases, 
w'hich compressed both main bronchi, prin- 
cip.all>' the right. A valvular effect was 
produced with persistent overinflation of both 
lungs, csi)ccinllj'’ the right upper and middle 
lobes. Pressure readings from the right lung 
showed positive values during inspiration and 
c-vpiration. Following lung puncture, the 
sites did not close, and c-xtensive subcutaneous 
emphj’sema persisted until death a few’ day’s 
later. At autopsy the presence of C-xtensive 
mediastinal metastases encasing the main 
bronchi was confirmed. — Dyspnoe, positive 
Dnicku'crtc der Lunge, B. Zeericder, SeJneeiz. 
vied. Wchnschr., December 21, 1946, 76: ISIS . — 
{H. Marcus) 

Pulmonary Embolism. — ^The prophj’laxis of 
pulmonarj' embolism consists of the preven- 
tion of thrombus formation in the deep veins 
of the legs. The use of dicumerol offers the 
best method of protection in the age group 
between 40 and 65. In patients beyond the 
age of 65 interruption of the superficial 
femoral veins is the method of choice. Below 
the age of 40 the routine use of prophylactic 
measures is not advocated. If thrombosis 
has developed, interruption of the deep vein 
should be performed. If thrombophlebitis is 
present the treatment w’ill consist of procaine 
block of the lumbar sympathetic nerves, heat 
application, heat and actraty. Phlebotomy 
and thrombectomy’ w’ill shorten the course of 
thrombophletitis when combined with inter- 
ruption of the superficial femoral vein. If 
infarcts continue after vein ligation, anti- 
coagulants should be used. — Venous Throm- 
bosis and Pulmonary Embolism, A. W. Allen, 
B. R. Linton & G. A. Donaldson, J. A. M. A., 
April 28, 1947, 133: 126S.—{H. Abeles) 

Pulmonary Decortication. — ^Results of mod- 
em decortication have been markedly influ- 
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tions were the treatment of choice in infected 
hemothoraces unless the patient’s condition 
was too poor or the hemothorax was less than 
500 cc. The indications for decortication in 
empyema were large multilocular empj'emata, 
depression of the lung apex, intrathoracic 
foreign bodies and failure of open drainage. 
The technique was the same as for clotted 
hemothorax. Penicillin is ad\dsable prior to 
and after decortication. However, in this 
series the frequent occurrence of gram-nega- 
tive non-penicillin sensitive organisms was 
noted. Breathing exercises are stressed as an 
essential part of treatment to promote lung 
expansions and cure. — Hemothorax and 
Empyema in a Thoracic Center, G. N. J. 
Sommer, Jr. cfc TF. 0. Mills, J. Thoracic Surg., 
April, 1947, 16: 164— iJ. H. Cope) 

Chronic Hemothorax. — Chi’onic traumatic 
pneumotliorax is defined as a hemothorax that 
is not reducible by thoracocentesis, even 
though fresh blood has ceased to enter tlie 
pleural cavity. Even though the complete 
e>q)lanation of organizing hemothorax cannot 
be given, the process as seen clinically can be 
accounted for by the deposit of fibrin on the 
pleural surfaces. The basic response of pleura 
to the irritating factors of trauma or blood is 
serous effusion. Severity or tj'pe of trauma, 
;vith or witliout bacteria, may result in excess 
fibrin. A clotted hemothorax or a fibrino- 
thorax becomes a fibrothorax, by organization 
of the intrapleural mass, similar to vascular 
clots. The different clinical beha^dor and 
manifestations in infected patients is explained 
by fibrin acting as a barrier to leucocytic 
invasion, resulting in a latent period before 
the centre of the pleural mass is reached, with 
the formation of pius. Infolded lung is ex- 
plained as an entity tliat can be confused udth 
gross, organizing hemothorax, but is recog- 
nizable on lateral X-ray film as a more 
patchy and diffuse process, with no localiza- 
tion. The importance of recognizing the 
condition, particularly at time of decortica- 
tion, is stressed, as adhesions between lobes 
and portions of the lung upon itself must be 
separated to allow for complete and rapid 


ree.xpansion. However, lung-infolding alone 
may be confused with organizing hemothorax. 
It is important to recognize this entity, and 
while ree.\pansion may be slow, surgery is not 
necessary. — The Pcilwlogy of Chronic Trau- 
matic Hemothorax, H. T. Langston & TF. ilf. 
Tuttle, J. Thoracic Surg., April, 1947, 16: 
99— (J. H. Cope) 

Diaphragmatic Hernia Repair. — ^This is an 
experimental study in the use of a sliding 
fibro-voluntaiy^ muscle flap in the repair of 
diaphragmatic hernia. Dogs were used for 
the studj\ A large portion of the left dia- 
phragm was e.vcised in each- dog. The 
original chest incision was over the tenth rib. 
The latissimus dorsi was incised over the 
upper border of the tenth and reflected down 
to below the eleventh rib as a pedicle. The 
eleventh rib was resected subperiosteally. 
The pleura was incised tlirough the bed of the 
eleventh rib. The latissimus pedicle was 
swung into the pleural space and sutured over 
the diaphragmatic defect without tension. 
The cephalad portion of the Ictissimus was 
sutured to the tenth intercostal substance and 
both were sutured to the caudal pedicle of the 
latissimus where it crossed the cut edge of the 
bed of the eleventh rib, tlnis reestablishing a 
normal latissimus function. Postoperatively 
no significant deformity was noted. Sub- 
sequent follow-up showed a flattened left 
diaphragm. Though displacement of the 
esophageal hiatus occurred, no hernias were 
detected. Sections of latissimus showed fatty 
degeneration and replacement fibrosis in five 
months. — Transthoracic Repair of Large Dia- 
phragmatic Hernias: An Experimental Study, 
T. C. Chisholm,!. Thoracic Surg., April, 1947, 
16:200. — (J. H. Cope) 

Early Sarcoidosis. — ^In an attempt to deter- 
mine whether there are any lesions suggestive 
or characteristic of early pulmonar}’^ sarcoid 
disease, a series of cases were studied. While 
sarcoidosis, a disease of protean manifesta- 
tions, is often seen when only one system is 
involved, pulmonary involvement is seen at 
some time in 90 per cent of cases. Roentgen 
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CONSTITUTION OF CHEMOTHERAPEUTIC AGENTS InJ 
EXPERIMENTAL TUBERCULOSIS*-"- 

B. L. FREEDLANDER and F. A. FRENCH 

The history of chemotherap}’- represents the gradual evolution of the rational 
over that of the empirical approach. A brief historical review will illustrate 
this. 

The prevailing concept of the pre-Ehrlich period (1870-1900) was that of 
chemical sterilization of the body, without any thought being given to toxic 
effects of the drugs. . Such chemicals as bichloride of mercury and phenol were 
used sj'stemically, with disastrous results to the host. No significant chemo- 
therapj’’ on tuberculosis was done during this period. 

The Ehrlich period (1900-1920) introduced the idea of specific antimicrobial 
chemotherapy, which attempted to develop drugs which were more toxic to the 
parasite than to the host. It is interesting that it was some forty years later 
that Ehrlich’s so-called “drug-receptors” were identified with bacterial enzymes. 
Relative to tuberculosis chemotherapeutic research was largely confined to the 
dj^es. It wns shown that certain dyes, such as acridine orange and methylene 
blue, penetrated to the centre of tubercles, but were without significant thera- 
peutic effect in animals. 

The research work of the period 1920-1935 was essentially empirical and un- 
fruitful of results, and is more to be remembered for the magnitude of the tre- 
mendous number of agents tried than for the introduction of any new concepts. 
These drugs included the heavy metals, particularly gold, copper, mercury and 
arsenic; also the chaulmoogrates and hundreds of dyes. Perhaps the chemo- 
therapy of the hea's^’’ metals should be regarded as having contributed the con- 
cept that drugs ma}’^ act indirectly through stimulation of the immune forces of 
the host by way of the reticulo-endothelial system. 

The sulfonamide era (1935-1945) marked the beginning of modem rational 
chemotherapy. Suffonanilamide and its derivatives were of neglible activity 
in experimental tuberculosis; however, their discovery introduced the concept 
of therapeutic agents acting through competition for essential metabolites. 
Althou^ more than a himdred sulfones, including promin and diasone, have 
been tested in experimental tuberculosis, they are, on the whole, too toxic for 
humans; and, while some of the derivatives have relatively lower toxicity, they 
do not enhance the activity of the parent compound, diaminodiphenylsulfone. 
The main contribution of the sulfones to chemotherapy was the introduction 
of the concept that non-acid-dissociating compounds, such as the sulfones, perme- 
ate the tubercle bacillus more readily than the acid-dissociating sulfonamides. 

The discovery of antibiotics opened a large new field. Already hundreds of 

1 Presented before the Medical Section, as part of a sjonposium on Antibiotics and Chemo- 
therapy in Tuberculosis, at the 43rd annual meeting of the National Tuberculosis Associa- 
tion, San Francisco, California, June 18, 1947. 

* From the Harold Brunn Research Institute, Mt. Zion Hospital, San Francisco. 
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CHEMOTHERAPEUTIC TESTING IN EXPERIMENTAL 
TUBERCULOSIS !•’- 

M. I. SMITH 

Prior to 1940, when practically all attempts at chemotherapy in experimental 
tuberculosis led to little more than negative results and disappointments, the 
problem of selecting adequate methods for chemotherapeutic testing had 
no more than an academic interest. The use of the classical guinea pig as the test 
object was the accepted procedure, though much dissatisfaction prevailed among 
workers in this field on account of its extraordinary susceptibility to tuberculous 
infection. It was argued that the disease is so overwhelming in the guinea pig 
that scarcely any drug, even if effective in more resistant species, could have a 
perceptibly salutarj’- effect in this animal. Hence the suggestion that a more 
chronic and less virulent type of experimental infection be employed for chemo- 
therapeutic evaluation such as, for example, the chronic pulmonary miliary 
tuberculosis in rabbits produced by intravenous injection of a human strain of 
tubercle bacilli, or the chronic, more or less localized tuberculous orchitis in 
rabbits resulting from the intratesticular injection of tubercle bacilli of a human 
strain. 

With the advent of the sulfones and more recently of the antibiotic strepto- 
mycin, substances of proved chemotherapeutic efficacy even in the highly sus- 
ceptible guinea pig, new leads have been rmcovered and the whole subject of 
chemotherapy in tuberculosis has taken on a different and greatly accelerated 
tempo. The promising results achieved in recent years with the newer chemo- 
therapeutic agents have made it desirable or even necessary to resort to test 
objects other than the classical guinea pig, not only for the purpose of saving 
time and material but also for the purpose of better elucidation of obscure mecha- 
nisms through the use of new techniques. Other methods of testing chemo- 
therapeutic agents will thus be coming into use and we may properly inqmre 
into their adequacy and the r61e which they are likely to play in furthering the 
development of new chemotherapeutic agents. 

Time will not permit much more than to enumerate the methods which have 
been used from time to time, to describe them as briefly as possible and to in- 
dicate their advantages or disadvantages and what may be expected of them. 

For convenience the various methods may be arranged in the following order. 

(I) Tuberculous orchitis in the rabbit, produced by the intratesticular in- 
jection of a large dose, about 5 mg., of tubercle baciUi, human strain H37 (1). 
Characteristic localized lesions develop usually in two to four weeks. The ef- 
fects of treatment, local or systemic, can be followed by mere inspection or by 
measuring the lesions or bj’’ examination of stained smears from the lesions. The 

* Presented before the Medical Section, as part of a symposium on Antibiotics and Chemo- 
therapy in Tuberculosis, at the 43rd annual meeting of the National Tuberculosis Associa- 
tion, San Francisco, California, June 18, 1947. 

^ From the Division of Physiology, National Institute of Health, Bethesda, Maryland. 
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mycin and reported a suppressive effect from large doses, 120,000 units per kg. 
per day. This method has the advantage of economy of space, economy of 
test material, and economy of time as shown in Youman’s experiments where 
with proper technique the merits of a given chemotherapeutic agent can be 
evaluated in about one month. Critical study of the results reported by the 
various investigators who made use of this technique indicates that, like the rat, 
the infection in the mouse is refractory to the chemotherapeutic action of such 
drugs as have proved effective in retarding or suppressing the disease in the more 
susceptible guinea pig, all of which indicates that the biochemistry of tuber- 
culosis in the refractory rat or mouse is fvmdamentally different from that of the 
susceptible guinea pig and this raises the very serious question of the ultimate 
value of these more economical tests. 

In addition, to the foregoing, brief mention should be made of the omental 
weight test in the guinea pig as suggested by Bemheim and associates (18); 
the appearance time of tubercle bacilli in the spleen of guinea pigs as described 
by Woodruff and associates (19); the chorio-allantoic membrane of the chick 
embryo screening test, first described by Emmart and the writer in 1941 (20), 
and later employed by Emmart in this laboratory (21, 22) and by McKee and 
Alure-Werber (23). Each of these may have its particular usefulness in ex- 
ploratory work, though no one would advocate their exclusive use as a means 
of evaluating chemotherapeutic efl3.cacy. 

Several papers have been published on the susceptibility of the golden hamster 
{Cricelus auratus) to the tubercle bacillus (24, 25, 26, 27). The data are by no 
means in accord, and no systematic study has apparently been made to de- 
termine its possible usefulness as a test object in chemotherapeutic evaluation. 
Negative results have been reported recently with subtilin in this species (28) 
but the chemotherapeutic efficacy of this antibiotic in tuberculosis has not yet 
been determined. 


CONCIiTJSIONS 

Several of the better known methods for evaluation of antituberculosis ac- 
tivity have been briefly reviewed, their merits and disadvantages pointed out. 
In the writer’s opinion any one of them if properly controlled may be used to 
advantage to evaluate antituberculosis activity of a new chemotherapeutic agent 
with reference to a suitable standard. Prior to the recognition of streptomycin, 
p,p'-diaminodiphenylsulfone or one of its derivatives, such as promin, was 
considered a suitable standard of reference (29). The greater potency of strep- 
tomycin and its relatively lower toxicity should hereafter make it the standard 
of choice. While any of the methods enumerated may be used to advantage in 
some particular problem it is believed that the classical guinea pig experiment 
wiU continue to maintain a key position as a routine test object in the search 
for more effective and less toxic antituberculosis chemotherapeutic agents. With 
the use of standard virulent strains of tubercle bacilli and a large infecting dose 
as previously described (29), the test period need not be longer than 60 to 100 
days when a given experiment can be terminated and the value of a new chemo- 
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TECHNIQUE OF STREPTOMYCIN ADMINISTRATION^ 

H. CORWIN HESrSHAW® and WILLMI H. FELDRIAN^ 

Tlie effectiveness of streptomycin treatment in some types of tuberculosis has 
been demonstrated to the satisfaction of all participants in the cooperative proj- 
ect now imder way under the auspices of the American Trudeau Society. The 
techniques of treatment were developed on an empirical basis and it remains to 
be determined whether these are the most effective, the least expensive and the 
most convenient methods of administering streptomycin. Methods may be 
developed which will reduce the incidence and severity of toxemic reactions, 
reduce the difficulties, discomfort and expense of administration; and possibly 
increase the effectiveness. But until improved methods have been developed, 
we can only recommend that the known effective methods of treatment with 
streptomycin be employed. 

Most of the patients reported to you have received from 1.8 to 3 g. of strepto:^ 
mycin per twenty-four hours. This dose is in the effective range, but is also '' — 
definitely in the toxic range. Sufficient experience has been developed with a 
dose of only 1 g. per day to indicate that this amount is adequate for the treat- 
ment of some types of tuberculosis, but possibly not for all of the types which 
respond to streptomycin. The dose of 1 g. per day is distinctly less toxic than 
the larger doses. Therefore, we would recommend that for an adult of average 
build the dose be 1 g. per day for the less critical types of tuberculous infection 
and 1.5 or possibly 2 g. per day for the most serious, critical t5’-pes of tuberculosis. 
Should a dose of 3 g. per day be employed with commercial grades of strepto- 
mycin, more severe toxemic effects than reported by Doctor McDermott should 
be anticipated. 

The interval between injections may be prolonged to at least six hours. Even 
less frequent injections may be employed later but until these dosages have been 
more completely studied they will not be recommended. The less frequent in- 
jections may not be equally effective, and the temporarily elevated blood levels 
may enhance the toxicity of streptomycin. In guinea pigs, it has been deter- 
mined that injections may be given every twelve or even every twenty-four 
hours with results approximately as good as if injections are given more fre- 
quently. 

Most of the obsenmtions reported to you have been made concerning patients 
who received treatment continuously for four months, but this may be longer 
than necessary. 

In most patients predominantly drug-resistant strains of tubercle baciUi will 
have developed before four months have elapsed, but this is not true of all. It 

* Presented before the Medical Section, as part of a symposium on Aniibioiics and Chemo- 
therapy in Tuberculosis, at the 43rd annual meeting of the National Tuberculosis Associa- 
tion, San Francisco, California, June 18, 1947. 

- Division of Medicine, Mayo Clinic, Rochester, Minnesota. 

’ Division of Experimental Medicine, Mayo Foundation, Rochester, Minnesota. 
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EFFECT OF STREPTOMYCIN ON EARLY TUBERCULOUS 
PULMONARY LESIONS'-* 

A Preliminary Report 

DANIEL E. JENKINS/ WILLI^VM M. PEClv* J. J. ROV.T:ii\ND REID« 

AND HENRY STUART WTLLIS’ 

This report of work still in progress is part of a ver}’’ pleasant cooperative 
venture between the Maj’bury Sanatorium, North\'ille, hlicliigan and the Uni- 
A*ersity of Micliigan Hospital at .>Vnn iVrbor, hlichigan. 

Such a combination of institutions has allowed us an unusual opportunity to 
obtain patients with recentlj’- acquired pulmonary tuberculosis, the duration of 
the disease having been accuratelj' documented by a pre%’ious “negative” chest 
roentgenogram. In a few instances the recent spread of disease into a previously 
normal lobe or lung has been used for evalu.ation. No cases have been admitted 
to the study without bacteriological proof of the diagnosis. 

A total of 45 patients has been included in this project. In order to provide 
some basis for the evaluation of results, the patients have been separated into 
two roughl}’- comparable groups. One group of 23 patients received streptomycin 
intramuscularl}’' in a dosage of 2.0 g. per day, in di\dded doses every four hours, 
for ninety daj’s while on a specialtj’ supervised program of bed-rest. The other 
group of 22 patients received the same schedule of bed-rest but vnthout the drug. 
Due to the great diCBculty in obtaining strict controls in a disease such as tuber- 
culosis, we have preferred to designate the latter group as a “parallel” rather than 
a control series' 

The streptomycin group and the parallel series are comparable in the aspects 
shown in figure 1.' There were 8 cases of far advanced disease, 12 of moderately 
advanced and 3 of minimal e.vtent in the streptomycin series. The parallel group 
contained 5 far advanced, 16 moderatelj’- advanced and one minimal case. It 
should be emphasized that the majority of cases in this study had serious tuber- 
culosis at the onset of treatment, and that the term “early tuberculosis” is in most 

' Presented before the INIedical Section, as part of a symposium on Antibiotics and Chemo- 
therapy in Tuberculosis, at the 43rd annual meeting of the National Tuberculosis A.ssooia- 
tion, San Francisco, California, June IS, 1947. 

* The streptomycin for this study was provided by E. R. Squibb & Sons, New York, New 
York, through the American Trudeau Society. 

* This project has been aided by a grant from the Research Grants Division of the United 
States Public Health Service. 

The Tuberculosis Unit, Department of Internal ^ledicine. University of Michigan 
School of Medicine, Ann Arbor, Michigan. Present address: Baylor University College of 
Medicine, Houston, Texas. 

‘ 'Ullliam H. Maybuiy Sanatorium (Detroit Municipal Tuberculosis Sanatorium), North- 
ville, Michigan. 

* Chas. Pfizer Fellow in Antibiotics, University of Michigan, and the Tuberculosis Unit, 
Department of Internal Medicine, University of Michigan School of Medicine, Ann Arbor, 
Michigan. 
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of the pulmonary disease can be accurately o\mluatcd by previous “negative” 
roentgenograms (see figure 1) or the onset of reliable symptoms, or both. The 
streptomycin group demonstrated the onset of roentgenographic regression in 
an average of.22.1 daj’s, while an average of 43.9 daj's was required for the parallel 
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Fig. 2. The vertical line represents the onset of therapy. To the left of this line the 
cases are listed in the order of duration in weeks of the disease prior to treatment. To the 
right of the vertical line is the length of time, in days, which elapsed before regression by 
roentgenogram began to occur. 

series. SLx of the parallel group actually showed an increase in the extent of 
their lesions before regression occurred, a phenomenon which never appeared in 
the streptomycin treated cases. Of interest is the fact that those patients whose 
disease was of very recent onset showed a rather consistent tendencj’’ toward 
early roentgenographic regression under streptomycin treatment, but no such 
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2. Tlic earlier in (he course of the discju^e streptomycin therapy is started, the 
better and more consistent are the results. 

3. Streptomycin, in our experience, has exerted a somewhat more beneficial 
cflect thus far upon hematogenous or nonconfiuent tjTics of pulmonary infiltra- 
tions than upon dense, confluent lesions. 

SUMAIIIO 

Efecto dc lo Estrcplojmdrm sohre las L<doncs 
Temprams dc la Tuberculosis Puhnomr 

1. Dos .S'crics do enfermos en estado mils o monos comparable fueron tmtadas: 
una con cstrcptomicina y reposo on cama y la otra solamentc con cl roposo en 
cama. Tomando por base los datos prc.sentados, parcce quo la cstrcptomicina 
ejcrce un cfccto bcnoficioso sobre la cvolucidn dc la tu1>crculosi.s pulraonar in- 
cipiente, suiwrior al que puede obtenerse con cl dcscanso en cama como linico 
tnitamicnto. Eslas obscia-acioncs no abarcaron mils dc scis mcscs desde la 
iniciacidn del tratamiento. 

2. Miontras mils temprano en la enfermedad sc inicia la cstrcptomicinote- 
rapia major y mils const ante os cl rcsultado. 

3. Segun obsen-aron los jSA., la cstrcptomicina cjcrcid un cfccto algo mils 
bcnoficioso en las formas hcmatdgcnns o no confluentes dc las infiltracioncs pul- 
monarcs quo en las confluentes y csjKisas. 

Tlic nutliOK nro iiidcblod to Dr. .lolm D. Adcock for his many helpful suggestions and 
advice, to Dr. Cora II. Own for her technical assistance in preparing the illustrations, and 
to Dr. Salvatore Yannitelli for his services in behalf of the project. 
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patient was under treatment for tuberculous lyraplmclcnitis. The infiltration 
stc-ndilj' progressed and, at the time streptomycin was instituted, approximately 
40 per cent of one lung and 15 jier cent of the other were involved with a scattered, 
predominantly exudative, infiltration. No cantation was evident. Beginning 
resolution was obseia-cd after two weeks of treatment. Except for a veiy^ small 
area of productive disease in one lung, no parenchjTnal infiltration was evident 
in chest roentgenograms taken at completion of treatment. There was concur- 
rent dusappearance of draining sinuses, bTuphadenitis, as well as complete healing 
of extensive tuberculous ulceration of the skin. 

Of the 10 cases in wluch resolution was considered to be marked, and one 
moderate, the new di.scasc was nodular, c.xudativc and diffusely spread through- 
out an entire lobe or lung in G, and pat eh j', exudative, confined to a single lobe 
in 5. The most marked and complete resolut ion occurred in those lesions which 
were nodular and diffusely spread. Little change was obsen'ed in those areas 
of the lung involved with fibrocaseous disease. 

The one case in which no change was observed in the new pulmonary infiltra- 
tion had, in addition, advanced fibrocavemous disease and presented a verj’^ 
toxemic clinical course wliich was not influenced by streptomycin. 

With the exception of the last mentioned patient, all experienced a feeling of 
well-being, decrease of fever, cough and exiicctoration, and increase of weight, 
early iu the course of treatment. Sputum conversions, according to repeated 
smears and cultures, occurred in 2 cases. These were the onlj' 2 cases in which 
cautation was not present before treatment. 

CONCIiUSION’S 

Spontaneous resolution of pulmonarj’ infiltration wliich is exudative in nature 
occurs not infrequently. For this reason, it is difficult to evaluate the r61e of 
streptomycin in this tj-pc of lesion. However, when the prior clinical course is 
considered, the results appear significant. The 13 patients had far advanced 
pulmonarj' tuberculosis and had been treated by complete bed-rest for at least 
three months prior to streptomj'cin therapy. Each liad shown signs of progres- 
sive tuberculosis wth loss of weight, fever and rocntgenographic e^’idence of 
increasing pulmonarj’ infiltration. It appeared unlikclj’ that spontaneous im- 
provement would occur. i\fter four months of antibiotic therapy, it was con- 
sidered that resolution of marked degree had occurred in the areas of recent 
pulmonary infiltration in 11 of the 13 eases. Comparison of improvement showp 
in all exudative lesions revealed more rapid and complete resolution in those 
lesions of knomi short duration. The results observed in these 13 cases may 
be applied in support of the concept advanced by other workers that streptomy- 
cin promises real effectiveness in the treatment of pulmonary tuberculosis in 
which exudative disease of recent origin exists. 

COXCLUSIONES 

La Estreplomicina en la Infdlracion Pulmonar Tuberculosa Reciente 

La rcsolucidn espontanea de la infiltracidn puhnonar exudativa no tiene nada 
de rare, por lo cual resulta diffcil justipreciar el papel de la estreptomicina en 
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EXCRETION OF STREPTOMYCIN INTO TUBERCULOUS CAVITIES, THE 
PLEURAL SPACE AND THE TRACHEOBRONCHIAL TREEi 

WILLIAM STEENKEN, Jh.,* NICHOLAS D. D’ESOPO^ and EMANUEL WOLINSKY^ 

This study was undertaken to determine in what concentrations streptomycin 
might be excreted in several body exudates after the drug had been administered 
intramuscularly. When streptomycin is administered in doses of 1 to 2 g. daily 
its concentration in the circulating blood is many times the amount necessary 
to inhibit the growth of the tubercle bacillus. However, the concentrations in 
those sites at which treatment is directed have not been investigated. It is 
important to know such local concentrations not only because effective bacterio- 
static-amouPts are therapeutically desirable, but also because minimal concentra- 
tions might have the additional disadvantage of enhancing the development of 
resistant strains. Furthermore, the pleural space and the tracheobronchial tree 
are accessible to local therapy, and it was thought that data concerning the 
amount of streptomycin reaching these sites when the drug was ^ven intra- 
muscularly might aid in arriving at a rational approach to such therapy. 

This report includes 60 streptomycin assays upon the material recovered from 
large tuberculous cavities, the tracheobronchial tree, and the pleural space. 
Specimens were obtained from 13 patients who received streptomycin intra- 
muscularly in doses corresponding to 1.8 to 2.0 g. daily. The individual dose 
was usually 0.3 g. every four hours. Pus was aspirated from large tuberculous 
cavities by the Monaldi technique of cavity drainage. It was necessary to 
drain most cavities four to six hours before material suflBcient for assay was 
obtained. Blood for streptomycin assay was taken in most instances at the 
beginning of cavity drainage, which was usually one hour after the drug had been 
administered. Material was aspirated from the tracheobronchial tree during 
bronchoscopy, care having been taken to avoid pharjmgeal and laryngeal secre- 
tions. Blood for streptomycin assay was withdrawn from an arm vein a few 
moments before bronchoscopy. Specimens were obtained from the pleural 
spaces of patients who had serous or purulent tuberculous effusions. Strepto- 
mycin in all specimens was assayed by the cup-plate method of Stebbins using 
Staphylococcus aureus, SM strain. 

Twenty-four specimens of material aspirated from large tuberculous cavities 
were assayed. The average concentration of streptomycin in these was 7.7 
micrograms per cc. The lowest concentration was one microgram, the highest 
18.0 micrograms per cc. The average concentration of the drug in the blood 
obtained at the beginning of cavity drainage was 13.3 micrograms per cc. 

Six specimens from the pleural space were assayed. The average amount in 

> Presented before tbc Medical Section, as part of a symposium on Antibiotics and Chemo- 
therapy in Tuberculosis, at the 43rd annual meeting of the National Tuberculosis Associa- 
tion, San Francisco, California, Juno IS, 1947. 

* Research and Clinical Laboratorj', Trudeau Sanatorium, Trudeau, New York. 

’ Veterans Administration Hospital, Sunmount, New York. 
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STREPTOMYCIN IN TUBERCULOUS LARYNGITIS 2 
IMYLES BLACK and EMIL BOGEN 


Since Januar}^- 1947, at the Olive View Sanatorium, 34 patients Avith the extra- 
puhnonarj’' complication of tuberculous lar 3 mgitis have been treated vdth strepto- 
m 5 ’^cin, (1) either sj’^stemicallj'' or localty, using a spraj'- of 10 per cent streptomycin 
solution. Of these 34 patients, 28 had been preAuouslj’’ followed OA'er a period of 
several months under some other form of therapy, such as promin, ultraAuolet 
light or electrocauterj’-, AAuthout showing anj’- difinite improvement objectively 
or symptomically. 

Originally, 15 cases were treated localty with streptomycin spray applied to 
the lar 3 ^nx in six equal doses evenl 3 ’- spaced tlmough the waking hours. Four of 
the patients in Avhom there Avas no improAmment in the first month of treatment 
later successfully received the drug b 3 '^ the intramuscular route. In one other 
AA’ho had become Avorse under aerosol treatment, the first intramuscular injection 
produced a seA'^ere state of shock or histamine-like reaction AAdthin a feAv seconds. 
No further injections AA’ere giA’^en this patient. Thi-ee other patients shoAA'ed 
definite progression of the disease, one of AA'hom has since died. In 2 more cases, 
in both of AAdiom there AA’as preAdousl3' Ausible ulceration, there is now no sign of 
active disease on the lar 3 mx. 

In 3 cases a mixture of one gram of streptomycin, one gram of promin in a 2 
per cent solution of trypan blue AA'as used (2). HoAA'eA’’er, this mixture seemed to 
produce no more favorable results than the streptomycin aerosol. One fact 
Avas noted that might be advantageous, and that is that ulcers were stained a 
bright blue and the normal or edematous mucosa retained the original color. 

All 3 cases giA’^en only 0.5 g. shoAA'ed improA’^ement within six AA^eeks. In one 
case there was initially seA'^ere d 3 "sphagia and occasionally episodes of seA-ere 
cougliing that started b3^ lar3Tigeal irritation. At the present time there is still 
eAudence of actiA’^e disease in the lar 3 mx, but the patient can now speak AAuth an 
audible Amice and the pain and d3’^sphagia haAm subsided. In the second case 
there AA'as marked improAmment in less than tAA'o AA'eeks after treatment AA’as 
started, in the other after one month. 

ElcAmn cases receiAmd one gram dail3^ In one, the total dose AA’as giA’en in 
fiAm equal doses; in 3, three doses; and in the other 7, ontytwo injections of 0.5 
g. each Avere given. In 4 of the cases there is noAA' no eA-idence of actiAm disease. 
In the other 7 cases there is definite improAmment. In 5 cases there Avas pain 
and d 3 "sphagia. These s 3 Tnptoms disappeared in less than a AA’eek after therap 3 ^ 
AA’as instituted. SeA’eral patients aa’Iio had experienced continuous tickling in 
the throat also experienced relief from this s 3 Tnptom. 

Nine cases receiAmd 2 g. daib’ in five equal doses. Seven of these now shoAv no 

' Presented before the Medical Section, as part of a SA’mposium on Antibiotics and 
Chemotherapy in Tuberculosis, at the 43rd annual meeting of the National Tuberculosis 
Association, San Frandisco, California, June IS, 1947. 

’ From the Olive View Sanatorium, OHa’c View, California. 
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tlie brondiinl linini:, somotinKV intorj^rolod ns representing submucosal nodula- 
tions, are not tit subjects for such a sttidy bceaitsc llic intact mucosa covering 
these lesions makes an accurate cvahmlion of changes difiicult. Healed fibrous 
stenosis could not be expected to change with any antibiotic thcrai)y and so 
were rejected for this study. Since superficial ulcerations sometimes .show a 
tendency toward .spontaneous healing, they wore not treated at once but ob- 
sorvetl over a period of time. Only pationt.s witlj persistent and progre.ssive 
ulcers and gr:\nulations were considered satisfactory subjects for the evaluation 
of streptomycin therapy. 



Bronchoscopic findings before and at fortnight!}’ inteia’als, after starting the 
treatment, were recorded graphically and analytically on charts developed espec- 
ially for this study. (Sec figure 1 and table 1.) 

Patients selected for the treatment were all given careful preliminary clinical, 
bronchoscopic, radiological and laboratory examinations and told of the experi- 
mental nature of the treatment and its possible ill effects. All were on a con- 
tinuous bed-rest regimen with toilet privileges throughout the course of the treat- 
ment. No new forms of collapse therapj'’ were initiated during the treatment 
period, but those already carrj’ing pneumoperitoneum or pneumothorax were 
continued in a similar manner throughout this time. 
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•was'’noted on the shorter, smaller and local regimens, it was slower and less com- 
plete than with the larger intramuscular or combined treatments. All of the 
cultures tested before starting treatment were highly susceptible to streptomycin, 
but resistance to high concentrations developed in some but not all of them ivith- 
in a few months. Enough information is not yet available as to whether the 
development of resistance, or other factors, make the more rapid healing of 
sufficient importance to warrant the lai'ger doses. 

COURSE OF PUIAIONARY LESIONS 

Pulmonary cavities in these patients remained open, and although temporar}'- 
S3'mptomatic and clinical improvement was noted in other lesions in the lungs, 
and the sputum was markedlj' reduced or became temporaril}’' negative in others, 
this amelioration was not sustained. Nevertheless, in onty 3 instances has a 
recurrence of such ulcerative or granulating tuberculous tracheobronchial lesion 
been noted since discontinuance of treatment. 

Despite the complete healing of ulcerative or granulating lesions, fibrous sten- 
oses present in these patients persisted throughout the treatment, and even 
resisted repeated dilations and aspirations, with resultant local atelectasis, 
impaired drainage and toxemia in several patients. Thoracoplasties have been 
completed on 4 of the patients originallj’’ given the combined treatment and have 
been started, or are projected, on several of the more recent ones who have re- 
sponded to the intramuscular treatment alone. 

TOXE^^C MANIFESTATION 

Our first patient with a local ulcer on the wall of the trachea healed follovang 
onl}’^ one week of treatment, which was discontinued because of severe sj^stemic 
reactions, with a petechial rash, fever and hematuria. Two patients, vdth im- 
paired renal function, developed anuria and blood levels of 80 micrograms of 
streptomj’’cin per cc. within a week after starting treatment and treatment, 
according^, was discontinued, but in both cases the tracheobronchial lesions 
continued to heal and remained so, although one of these patients died six weeks 
later. Other toxemic phenomena included anorexia, nausea, vomiting, vertigo, 
tinnitus, stomatitis, eosinophilia, etc. ; however none of our patients has shomi 
loss of hearing; in fact, several report improvement. All receiving 2 g. daily 
for over two months and some of those receiving one gram have lost their ves- 
tibular function as shown by symptoms and the caloric test, but most of them 
learned to compensate fairlj' well. 

STREPTOJrrCIN DETBRAnNATIONS 

Repeated biological assaj’’ showed only traces of streptomycin in the blood and 
urine following aerosol alone, and onty small amounts could be detected in the 
sputum folloudng intramuscular injections alone. Blood levels folloiving intra- 
muscular injections generally averaged from 10 to 20 units about two hours 
.after an injection but were higher following the larger doses in patients udth low 
renal function and in smaller patients. Toxemic sjTnptoms were more frequent 
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in patients with higher blood levels but therapeutic correlation cannot 3 'et be 
established. 


CONCLUSIONS 

This studj'- indicates that streptomj’-cin is a valuable therapeutic agent in the 
treatment of the most severe types of active tuberculous tracheobronchitis, the 
most effective, in fact, which we have ever seen. Preliminar}’- data regarding 
dosage and route of administration have been presented but further work is need- 
ed on these problems. 


SUMMARY 

Forty-four patients ■with persistent severe ulcerating or granulating tubercu- 
lous lesions of the trachea and larger bronchi have been treated with streptomj'- 
cin. Thirteen patients given combined intramuscular and aerosol inhalation 
treatment and 13 given larger doses of streptomj'cin intramuscular]j% all showed 
rapid complete healing. Less rapid and less uniform results were obtained^in 
12 patients who received smaller doses intramuscularlj’^ and in 12 patients 
treated by aerosol alone. Such rapid and complete healing has not been obsen^ed 
in other patients -with similar lesions observed pre\nously or simultaneously 
under different therapeutic regimens. 

SUMARIO 

La Estreptomicina en la Traqueohronquitis Tuberculosa 

A44 enfermos con persistentesy graves lesiones tuberculosas ulceradas o granula- 
das de la trdquea y bronquios ma 5 ’-ores se les tratd con estreptomicina. Trece 
que recibieron tratamiento combinado por via intramuscular y en inhalacidn de 
aerosoles y 13 que recibieron dosis maj-ores de estreptomicina intramuscular- 
mente, curaron rapida y completamente. En 12 enfermos que recibieron dosis 
menores por via muscular y en 12 tratados axclusivamente con aerosoles, el 
resultado fud menos rapido y uniforme. En otros enfeimos con lesiones seme- 
jantes, obsen^ados previa o simultdneamente mientras recibian terapduticas 
distintas, no se ha notado una curacidn tan rapida }’• completa como la anterior. 

This study was carried out under the auspices of the Tuberculosis Division of the U. S. 
Veterans Administration and the Subcommittee on Streptomycin of the American Trudeau 
Society, with the generous and whole-hearted aid of the staff of the San Fernando Veterans 
Hospital and the Olive View Sanatorium; but all conclusions and opinions e,xpressed herein 
are the sole responsibility of the authors, and do not necessarily represent the policy of the 
above named organizations. 

REFERENCE 

(1) Hinsh.w, H. Corwin, Feldman, W. H., and Pfuetze, K. H. : Treatment of tubercu- 
losis with streptomycin, J. A. M. A., November, 1946, iSS, 781. 



STREPTOMYCIN IN TUBERCDLOUS ENTERITIS 
HENRY C. S^YEANY 

Tuberculosis of the gastro-intcstinal tract was not noted among the first cases 
treated by Hinshaw and aSsSociatcs, and since then, the complication has been 
observed largely as an associated condition in patients treated for pulmonary 
lesions. There have been a few cases, however, where the sjTnptoms of enteritis 
were so severe that treatment was directed primarily at the enteritis. The re- 
sults have been so phenomenal in many of these cases that it seemed justifiable 
to assemble as many as possible for this symposium. With the permission of 
the Streptomycin Committee of the Veterans Administration, I am submitting 
a composite summary' of S cases from the Veterans Hospitals, together with 3 
others from civilian hospitals. The 3 cases reported are as follows: one brief 
histoiy from the Municipal Tuberculosis Sanitarium of Chicago, and 2 furnished 
by Dr. B. C. Bellinger of the Oregon State Tuberculosis Hospital. 

Diagnosis was generallj'" made b 3 ' the X-ray film, and clinical ^'■mptoms of 
pain, tenderness, anorexia, nausea and diarrhea. 

At the Municipal Tuberculosis Sanitarium, 11 cases of suspected tuberculous 
enteritis have been treated to date (September 23, 1947), but only 2 have had 
evidence to w-arrant an unequivocal diagnosis of enteritis, one as a result of the 
removal of a tuberculous appendix and another by virtue of a definite X-ray 
pattern on barium enema. Both had the common clinical symptoms. Prac- 
tically all of the other 9 cases showed some improvement in the symptoms of 
enteritis rather earl 3 ' in the course of the treatment. The second of the 2 cases 
with absolute findings of enteritis will be reported in lieu of those from the 
Veterans Hospitals which were given in the original report but, because of pre- 
vious commitment, cannot be given here. 

CASE REPORTS 

Case 1: The patient, H. McV., was a 34-year-old man of Scotch-Norwegian descent. His 
pulmonary tuberculosis was discovered in 1944, after which he had a brief stay in the 
Municipal Tuberculosis Sanitarium (Chicago). On February 13, 1947, he reentered the 
hospital complaining of colicky pains in the abdomen, with associated fever up to 101.5°F., 
weight loss, and diarrhea. Owing to the fact that the colon was palpable and tender and 
to the many subjective signs, Dr. George Turner made a diagnosis of “probable tuber- 
culous enteritis, with F. A. B. pulmonary tuberculosis." The suspicion of enteritis was 
confirmed by Dr. Warren Furey who found, among other things, on X-ray e.xamination: 

^Presented before the Medical Section, as part of a symposium on Antibiolics and 
Chemotherapti in Tuberculosis, at the 43rd annual meeting of the National Tuberculosis 
Association, San Francisco, California, June IS, 1947. 

’Froih the City of Chicago Municipal Tuberculosis Sanitarium, the Hines Veterans 
Hospital, Hines, Illinois, and Northwestern University Medical School, Chicago, Illinois. 

^Published with the permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions ex- 
pressed or conclusions drawn by the author. 
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was begun; diarrhea disappeared usually Muthin two weeks; roentgenological signs 
(present in most cases) generally showed only slight to moderate improvement 
there was marked gain in weight in 10 cases and the general condition was im- 
proved in these. One case was improved enough for successful lung surgery; a 
few cases had a decrease of sputum, although none turned negative as a result 
of the drug alone. In most cases there Avas a decrease in temperature, some 
returning to noimal. The remission of distressing sjnnptoms suggests the pos- 
sible use of streptomycin as a palliative treatment. 

In 2 cases treated by mouth, one case did not improve appreciably and the 
other did not respond as ivell as those having intramuscular injections. 

All other changes were inconsequential or negative. 

SUMARIO 

La Estreytoniicina en la Enteritis Tnherculosa 

Es todavia demasiado temprano y el material demasiado escaso para sacar 
conclusiones definitivas acerca del resultado de la estreptomicinoterapia en la 
enteritis tuberculosa. 

Hubo ciertos resultados favorables constantes, o sean, sucintamente los 
siguientes: una sensacidn mayor de bienestar; desaparicidn casi completa de la 
anorexia, dolor y malestar abdominales en t^rmino de tres a diez dias de la inicia- 
cidn del tratamiento; desaparicidn de la diarrea por lo general dentro de dos 
semanas; en general mejoramiento apenas leve a moderado de los signos roent- 
genoldgicos (presentes en la mayoria de los casos) ; notable aumento de peso en 
lOcasosy mejoria del estado general en fetos. Tin enfermo mejord lo suficiente 
para permitir una operacidn pulmonar con dxito; en algunos casos disminuyd el 
esputo, si bien ninguno se negativd exclusivamente con la medicacion; y en la 
mayor parte bajd la temperatura, volviendo en algunos a lo normal. La remisidn 
de los sintomas molestos sugiere el posible empleo de la estreptomicina como 
tratamiento pahativo. 

De 2 casos tratados por via bucal, uno no mejord apreciablemente y el otro no 
respondid tan bien como los que recibieron inyecciones intramusculares. 

Los otros modificaciones no fueron de importancia. 



o. I" ^^7°”"'“ 

Soraeyearsa ts fronj mold 

s« S “‘- 

protein ,v,- ..*® substanpn ^...^^^Peuticn,.:^^ ^avorabftr ^vt.' 


ae controls time n? P^^otioa guinen n- *“'^e^cu 

Wolei„ a iflucl, ffe'( *“ "^“niaina , . “'’““W}’ iritli 


^avorabie cover !? 

£cS#|5S§S5s:*:--~"-* 

•■~^''Sff3i=s5;pi£S5:5= 

*riae 4^ “»« d.i, 3 , «ffecw $™«in iea.S^.“‘ **« 

Ti 8 CaliVomia";- 



PISCUSSIONS 


419 


ninety days, 3 lost their caloric response during treatment and 7 after; 16 maintained 
their caloric response. Of 10 patients receiving one-half gram, there has been no loss of 
caloric response vathin three months. In 18 patients given 0.2 g. daily by aerosol or 
atomizer alone, no loss of caloric response has been foimd within three months. 

The vestibular disturbance is also manifested by vertigo on mo-vdng the head, ataxia and 
dizziness. Of 35 patients taking 2 g. or more for ninety days with a normal Romberg to 
start, 10 were unable to walk with their eyes closed at the second month of treatment, 11 
more were imable to walk with their e 3 ’^es closed at the end of tliree months’ treatment. 

Compensation for this loss of vestibular function is eventualty learned by the patient, 
enabling him to walk with his eyes open without steadying himself and gradua% there 
is an improvement in walking in the dark, or with his eyes closed. It is believed that a 
systematic course of instruction in compensating for this vestibular loss would materially 
shorten the duration of this disability. 


Tuberculous TJlcers of the Tongue 
Three Cases 
ARNOLD SHAMASKtN * 

Case 1: W. P., a white man, age 52, with a predominantly productive quiescent pulmonary 
lesion, was treated for tuberculous ulcers of the tongue with intramuscular injections of 
2.0 g. of streptomj'-cin per day. His tongue lesions were present for approximately six 
montlis. The ulcers were completely healed by the end of sixty days of treatment and 
have remained healed since then, a period of three months. Treatment was continued 
for two months after the ulcers healed. 

Case S: L. H., a white man, age 57, with a predominantlj’- productive pulmonary lesion, 
was treated for tuberculous ulcerations of the tongue with topical applications of 0.5 g. 
of streptomycin per daj- for thirty days, following which, due to unsatisfactory progress, 
therapy was changed to intramuscular injections of 2.0 g. per day. His tongue lesions 
were of approximately two years’ duration. The ulcers were very much improved after 
100 daj's of treatment. Since then the ulcer on the dorsum of the tongue, which is the 
oldest, has relapsed and is now almost the same size as when treatment was begim. 
There has been no relapse in the other ulcers and the patient has remained almost free 
from local s 3 Tnptoms. 

Case S: J. B., a white man, age 59, with an extensive progressive exudative bilateral 
pulmonary lesion, received topical applications of 0.5 g. of streptomycin and intramuscular 
injections of 2 g. per daj% for his tongue lesions which were of five years’ duration. His 
general condition was poor. He was given streptomycin as a palliative measure to see 
what effect, if any, the drug maj' have on a case of this tj^je. The ulcers did not respond 
to treatment. His general condition continued to deteriorate. Streptomy^cin therapy 
was abandoned after sixtj' daj's. 

The lesions in the first case were only six months old. Thej' were complete^ healed in 
less than sixty days. One of the ulcers in the second case was two years old. This lesion 
was greatly improved objectively and subjectively at first but had partty relapsed by the 

‘U. S. Veterans Hospital, Hines, Illinois. 
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and streptomycin intracutaneouslj’’, averted an almost certain fatality. (This combined 
intracutaneous method has been used in all our cases.) Likewise, {Group A — 17 cases), 
when streptomycin was given at the induction of pneumothorax for sLx to twenty days, 
with a total rarely exceeding 10 to 20 g., pleural thickening and effusion were trivial or 
completely absent, fever w'as terminated and hospitalization shortened; thus the patient’s 
outlook was abruptly altered and, in some, indicated surgery was obviated. Further- 
more, these brief dosages fall short both of the minimum reported period for the develop- 
ment of drug fastness, and of the usual time within which occurs impairment of vestibular 
function. When streptomycin is available to those who are familiar with the standard 
rest and collapse treatment, there will be occasions clearly calling for a brief period of 
streptomycin treatment at least as often as there will be cases that can dispense with its 
use throughout tire course of their treatment. 

Group B: In 2 patients there was extensive pulmonary disease ante-partum. In one 
with moderately advanced disease involving the upper third of both lungs, in the eighth 
month of pregnancy, fever ranged to 103°F.; the patient was exhausted, anorexia marked, 
sleep poor, weight lOS lbs., down from 124 lbs. before pregnancy. The patient was so ill 
that it was thought she might not survive until delivery. During fever that had already 
lasted over five weeks she was given intracutaneously combined streptomycin, tuberculin 
and vitamins, and also given subcutaneously 2 g. streptomycin a day for five days. The 
temperature, wliich had been constantly elevated for over five weeks, became normal 
within five days. The intracutaneous administration alone was continued until deliveiy, 
nineteen days later. The patient was delivered November 24, and returned to the Re- 
search Department November 25 nith a temperature rise to 99.3®F.; then, on November 
26, to 102.2°F. At this point, together nith streptomycin, tuberculin and \'itamins given 
intracutaneously, 2 g. streptomycin were given daily subcutaneously for five days; the 
temperature again reached normal in forty-eight hours. The intracutaneous administra- 
tions were continued thenceforward, and the patient was discharged December 31. She 
has remained chnically well and free of fever, gaining weight to 129 lbs. There is no 
cough and no sputum. The lesion is sharply decreased. 

The second patient was markedty underweight, with far advanced tuberculosis through- 
out the left lung and the upper third of the right. The lesion being clearly unstable, she 
was kept in bed anlc-parlum, without other treatment. On the eighth da}' posl-partum 
the temperature began to rise, and reached 102.4°F. at the fourteenth day. There was 
no gjmecological abnormality to account for this. On the fourteenth day posl-partum 
the patient was returned to the Research Department, and treatment with streptomycin 
and intracutaneous injection of tuberculin and -v-itamins were begun, with 2 g. strepto- 
mycin subcutaneously dail}'. The temperature rose again to 99.3“F.; on the seventh 
day of treatment it returned to normal and has remained so. Streptomycin was con- 
tinued in the amount of 2 g. daily for eighteen 433-8. The patient was dischaig;ed and has 
been well at home since, returning ever3- five da3-s for intracutaneous injections of strepto- 
m3'cin, tuberculin and ^^famins. The lesion is becoming sharper and more linear. 

Group C: These patients picsent thick-walle<l chronic caritics knorni to have been 
established over months or 3'ears. These have been treated with subcutaneous strepto- 
m3-cin and intracutaneous injections of streptom3-cin, tuberculin and vitanuns. In many, 
sharj) impro'vemcnt, contraction of thick “avascular” c;v\'ity walls, as shown b3- 'X.-ray 
cridcnce, has been observed within one to two weeks after institution of treatment. 
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MULTIPLE PULMONARY CALCIFICATIONSi 
EDGAR ALSOP RILEY* 


Pulmonary calcification falls into two large etiological gi'oups, tuberculous 
and nontubcrculous. Of all diseases, tuberculosis is the one which most fre- 
quently results in pulmonar}’- calcification. Opie (1), who dissected many 
lungs shomng calcification on X-ray examination, demonstrated that plile- 
bolitlis, calcified emboli and other forms of calcification formed an insignificant 
proportion of calcific pulmonarj’- lesions. Tlierc are about ten conditions which 
may cause pulmonarj’’ calcification. Manj’^ of these will not produce the picture 
of multiple bilateral discrete densities and may be mentioned only in passing. 

Calcified emboli and thrombi are relatively rare. Multiple phleboliths may 
appear as parenclijunal calcifications. Broncholiths, degeneratmg metastatic 
lesions and parasitic lung infestations are other unusual causes of pulmonary 
calcification. Ascaris has often been incriminated as a cause of pulmonary 
calcification, although Keller (2) could find no calcification in a series of patients 
■with ascaris infection who had negative tuberculin skin tests. The theorj’’ of a 
metabolic disturbance resulting in the abnormal deposition of calcium in the 
lungs concerned several of the earlier vTiters on extensive pulmonarj’’ calcifica- 
tion. In 1925, Sutherland (3) after re’vic’W’ing 60,000 chest films found 38 cases 
of multiple calcification and felt that the etiological factor was a metabolic 
anoraalj’’ causing the precipitation of calcium salt into the tissues from the blood. 
In rare instances a metabolic anomaly may be the etiological factor but only in 
cases of gross glandular or renal dj'sfunction. Pulmonary calcification in 
silicosis is discussed in an excellent revie'^v bj’’ Riemer (4). The calcification in 
silicosis is rmique in that the lesions appear as large spherical nodules usually 
in the mediastinum 'with sharplj’’ demarcated calcified peripheries. The re- 
lation of this tjqje of “eggshell” calcification to silicosis and tuberculosis is 
obscure. The X-ray appearance should not be confused ’adth the type of 
calcification imder discussion. 

Multiple pulmonarj’’ calcification which more closely resembles the type under 
discussion is occasionally seen in association ’U’ith mitral stenosis. The path- 
ogenesis of calcification in this syndrome is obscure. Wells (5) felt that venous 
stasis favored osseous formation. Hurst ci al. (6) postulated that the lesions 
developed due to breakdown and healing of multiple small stasis infarcts, some- 
times resulting from severe passive congestion. Grislunan and Kane (7) sug- 
gested as a possible cause the organization of transudate -with calcification of 
these areas, facilitated bj^ the presence of hemosiderin, -with metaplasia into 
bony tissue. However, in 4 of 8 cases studied, there was no clinical e’vddence of 
cardiac failure, so it was felt that some factor other than ’vascular congestion 
must be involved. The difference in the X-ray appearance between calcified 

* From the Medical Service, Fitzsimons General Hospital, Denver, Colorado. 

* Captain, M.C., Letterman General Hospital, San Francisco, California. 
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realized that in a small percentage of cases, miliary tuberculosis, due to factors 
still obscure, may go through the stages of resolution, healing and fibrosis to 
ultimate calcification. Opie and Anderson (16) felt that the presence of mul- 
tiple calcifications indicated that the individual must have survived a severe 
tuberculous infection in childhood which caused few or no sjunptoms. Since 
then there have been many isolated reports of healed or healing miliary tuber- 
culosis observed clinically. In a later article, Opie (17) makes two highly 
pertinent points: first, that the diagnosis of healed miliary tuberculosis can be 
made only with difficulty when multiple calcifications of the lungs is the first 
and sole evidence of an old healed tuberculous infection. The second point is 
that the dissemination, other than hematogenous, may be the result of healed 
childhood bronchogenic spread and that conclusive evidence as to the true 
method of -dissemination may be wholly lacking. 

Attempts have often been made to postulate the method of dissemination 
from the appearance of the calcific lesions on X-ray films. Crimm and Strayer 
(18) use the following classification: 

(а) Bronchogenic spread 

1) Lesions bilateral and asymmetrical 

2) Lesions not so numerous . 

3) Greater variation in size and shape 

(б) Hematogenous spread 

1) Lesions bilateral and symmetrical 

2) Round areas of calcification more frequent than angular ones 

3) Calcification present in hilar nodes 

(c) Mixed type of spread 

1) All types of lesions 

2) Often masses of calcification 

3) Lesions asymmetrical, bilateral, or unilateral 

In a later article. Mayoral (19) points out that with a hematogenous spread 
there is usually no other demonstrable pathological change in the lung fields 
nor a focus from which bronchogenic spread can occur. 

That it is extremely difficult to differentiate between the two types of tuber- 
culosis, both clinically and morphologically, has been brought out in a series of 
articles by MiUer (20), Pinner (21) and Rubin (22). These authors emphasize 
that, after a number of hematogenous foci coalesce and rupture into an alveolus 
bronchogenic seeding will occur, and that pure hematogenous tuberculosis is 
encountered only early in the course of the disease. Pinner makes the im- 
portant points that hematogenous seeding does not have to be symmetrical, 
that it may be denser in certain areas of the lung than others and that it may 
lead to the development of a single focus anywhere in the pulmonary paren- 
chyma. 

The distribution of the hematogenous lesions vill naturally depend upon the 
site of the focus from which the bacilli enter the blood-stream. Pulmonary 
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calcification and ossification. The author believed these 2 cases represented a 
primary ts’pe of infection occurring in infancy and proceeding to calcification. 
Terplan (27) reported 2 similar cases. Both cases revealed extensive calcifica- 
tion of the hilar nodes bilaterally but onlj’’ one showed extrapulmonary tuber- 
cxdous lesions. The lesions in this case showed various stages of calcification 
and the difference in ages seemed to indicate several episodes of hematogenous 
spread, possibly from some involved mesenteric nodes which showed caseation 
but no calcification. From the histological sections, the pathogenetic relation- 
ship between these calcified nodules could not be determined. Because of the 
sjnnmetrical distribution and extrapulmonary involvement, hematogenous 
dissemination was thought to be the mechanism of spread. Terplan did not 
feel that the anatomical picture represented the end-stage of true miliary dis- 
ease, the nodules being larger than miliary, measuring 1 to 3 mm. in diameter, 
but rather the result of repeated, clinically harmless, hematogenous seedings. 

Forty-seven cases of multiple pulmonary calcification studied at Fitzsimons 
General Hospital fell into five different groups: group A was made up of cases of 
long standing reinfection type tuberculosis; group B consisted of cases in which 
only a chest X-ray film was available; group C cases with X-ray films and partial 
clinical data; group D, cases -nith X-ray films and complete clinical data; and 
group E, cases which had come to autopsy. 

Group A consists of 5 cases of pulmonarj’- tuberculosis of approximately 
twenty years’ duration. Since these cases are well documented, they provide 
a valuable basis of comparison ^th othera in this series. All 5 gave a history 
of hemoptysis on one or more occasions. Two cases presented definite clinical 
evidence of extrapulmonary hematogenous dissemination. In all, the calcifica- 
tions were markedly irregular in shape and distribution, varying in size from 
2 to 15 mm. The lesions appeared to be more dense, numerous and larger 
throughout the upper half of the lung fields. • In 4 of the 5 cases, the lesions, 
particularly in the lower halves of the lungs, morphologically resembled those 
associated ■with bronchogenic spread. In addition to this type there were 
others occasionally present which were round and discrete, measuiing 1 to 3 
mm. in diameter, the kind usually considered typical of hematogenous seeding. 
All 5 cases showed marked secondary intrathoracic changes, such as tracheal 
deviation, mediastinal retraction, contraction of the intercostal spaces and 
compensatory emphysema. 

Unfortunately, in this group we have been imable to obtain X-ray examina- 
tions showng the natmal course of the disease to calcification. It can be 
assumed that the great majority of these calcified lesions have resulted from 
hemoptoic bronchogenic dissemination. A few individual lesions may have 
resulted from hematogenous spread. This type, however, does not seem to be 
especially predominant in the 2 cases -with kno'wn extrapulmonary tuberculosis. 
In this study, pleural and pericardial adhesions, pleuritic changes and any 
marked diaphragmatic irregularities have been regarded as secondary to an 
old tuberculous infection. 

Group B consists of 3 cases and group C consists of 11 cases. 
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left lung. The left hilar lymph nodes showed anthracosis but no distinct tuberculosis. 
The nodes on the right side, in addition to anthracosis, showed calcification similar to that 
seen in the pulmonarj'' lesions with areas of caseation. On microscopic examination the 
lung tissue appeared emphysematous. The calcific lesions were composed of central 
necrosis and amorphous zones with some secondary calcification. Around these lesions 
was a marginal deposition of hyalinized fibrous tissue in which lay occasionally radially 
arranged fibroblasts, epithelioid cells and Langhans giant cells. Anthracotic pigment 
was scattered in the periphery of the nodule. Sections of the hilar nodes showed several 
discrete nodules of fibrosis in an anthracotic background. The nodules were composed 
of central caseous or amorphous debris and had a laminated and hyalinized fibrous margin 
with a radial distribution of fibroblasts along the periphery. Bacteriological studies of 
the nodes and parenchymal lesions were not made. The slides were reexamined in an 
attempt to find some anatomical relationship between the lesions, the terminal bronchioles, 
the alveoli and the terminal vessels. However, all anatomical relationships had been 
lost, owing to the size of the calcified nodules and the distortion of the normal limg archi- 
tecture, secondary to pulmonary edema, infarction and congestion. There was no evi- 
dence of any extrapulmonary tuberculosis. The pathological diagnosis of these lesions 
was calcinosis, pulmonary, miliary, bilateral, tuberculosis. 

During the course of this study, it soon became apparent that, instead of 
solving the existing problems of the pathogenesis, etiology and pathological 
phj’-siology of multiple pulmonary calcifications, fresh problems, not raised by 
other studies, arose. A discussion of these cases falls into three subdivisions — 
the etiology, the pathogenesis and the coexistent physiological and pulmonary 
complications. Five cases in group A are not included in this discussion, smce 
the etiology and pathogenesis of the lesions in this group need no further elabora- 
tion. In Auew of the small number of cases included in tliis series, one of the 
most strikmg features was the geographical incidence (figure 1). Of 31 cases, 
where the birth state of the indhddual was known and where his cliildhood 
years Avere spent, 2S cases (90 per cent) came from that area found to be endemic 
for multiple pulmonai'y calcifications. This geographical distribution, with 
the state of Missouri as a centre, coincides almost exactly vdth the findings 
which have been discussed above. 

It is obvious that tliis selectiA-ity cannot bo explained by any presently held 
concept of the etiology, pathogenesis or infectivit 3 ’^ of tuberculosis. It must 
be agreed, especially in the tuberculin-negative individual, that some other 
etiological agent is responsible. A full discussion of the possibilitj' of histo- 
plasmosis being the causative factor has already been presented. Unfortunately 
the results of skin tests on the small number of pei-sons in this scries allows us 
to draw no etiological conclusions. Tuberculin skin tests, using purified pro- 
tein derivative, were carried out on 17 individuals. Positive reactions to either 
first or second strengths were obtained in 15 cases, a negative reaction in one 
case ( 39) and a questionable reaction in another. Eleven cases in this series 
were tested Avith histoplasmin 1:1000; 5 of the 11 cases reacted, including the 
one case AAdth a questionable positiA’c tuberculin skin test. Case 39 aars nega- 
tiA-e to both antigens. No striking morphological diflcrenccs in the chest 
lesions of the histoplasmin-ncgatiA'e and histoplasmin-positivc reactors Averc 
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contact history -n-as found in 13 (39 per cent). In several cases, however, the 
intimacy of contact could not be ascertained. In 4 of these cases (12 per cent), 
no tuberculous stigmata were noted on X-ray films. This raises the possibility 
that in these cases, tuberculous contact during childhood might be correlated 
with the etiology of the calcified pulmonar}'^ lesions. 

Tlie finding in other series that personal histories were usually ‘non-contribu- 
tory was again substantiated. Eight cases (19 per cent) gave histories that 
might be associated with the development of the pulmonary lesions. These 
8 cases include the patients mentioned -with liistories of pleurisy with effusion. 
The histories of several of these remaining cases are summarized in the accom- 
panying case reports. 

The description of the microscopic findings in the autopsied case is compatible 
with tuberculosis. However, there can alwaj^ be some reasonable doubt 
unless the etiological agent is recovered. As has been demonstrated, calci- 

TABLE 1 


Comparison of two groups of cases of pulmonary calcification according to the presumed 

pathogenesis 



C£nru AND STKA^K 

anr.y 

Cases 

Percent 

Cases 

Percent 

Bronchogenic 

20 

37 

4 

9 

Mixed 

17 

32 

13 

31 

Hematogenous 

16 

30 

25 

59 

Total cases 

63 


42 



fication is not specific for tuberculosis, but results from the deposition of calcium 
salts under the proper phj’sicochemical conditions into necrotic tissue. 

Eegardless of etiology it must be assumed that these lesions almost always 
result from a combination of hematogenous and bronchial dissemination. The 
ease and frequency with which hematogenous lesions may coalesce and rupture 
into alveoli with bronchial spread has been discussed. The converse is also 
true. To quote directly from Miller (29), “When the richness of the capillary 
network in the bronchial walls is considered, . . . it . . . assists, in imderstanding 
how a localized infection in the wall of a bronchus or bronchiole may find its 
way through the epithelium and gain entrance, either into the vascular network 
in their walls or into a lymphatic and thus give rise to a hematogenous or to a 
Ijmphogenous extension of the infection.” The schematic diagrams of the ana- 
tomical relationships within the primaiy lobule in Miller’s book clearly show 
how rarely a pure form of either type of dissemmation probably occurs. 

Using the conventional classification, outlined by Grimm and Strayer (18) 
and also by Mayoral (19), it is interesting to compare this series with the series 
of calcifications studied by the former group. These findings are compared in 
table 1. 

The percentage of “mixed” cases is almost identical in the two series, but 
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tiveen dyspnea and the extent of calcification. Tests for respiratory reserve, 
such as reconunended by Coumand et al. (31), were not done. 

It was felt that pulmonary calcification might predispose to the development 
of cor pulmonale, secondary to changes in the pulmonary circulation. However, 
only one case (jj!42) developed frank right-sided failure. Several cases pre- 
sented definite emphysematous changes but these cases were all in the older 
age group when emph 5 ’-sema could be expected to occur. Electrocardiograms 
taken on 12 patients showed no evidence of right axis deidation or right ven- 
tricular strain except in the one patient (case 38) with mitral stenosis. 

This stud}’’ once more illustrates that, until we have the opportunity by serial 
chest films to watch calcified lesions develop, heal and lay down calcium, and 
during this process recover the etiological agent, no etiological conclusions can 

TABLE 2 


Symptoms recorded in patients with multiple calcifications 


C01IPL.A.INT 

NTTMBEa OF PATIENTS 


11 


11 


6 

Weakness 

4 

4 


4 


3 


2 


1 

2 


2 


1 


1 




be dravTi. Clinically benign pulmonary hematogenous spreads do occur, as in 
one case follovdng a prostatic massage, but onlj’’ rarely are these spreads fol- 
lowed to the stage of calcification by the medical observer. No such case with 
complete follow-up and autops}’’ findings has been reported in the literature. 
Because of the varying factors discussed, the accurate pathogenesis of these 
lesions probably cannot be determined with certainty. 

SUMMARY AND CONCLUSIONS 

1. Forty-two cases of multiple pulmonary calcifications studied at Fitzsimons 
General Hospital are presented. 

2. No further inlormation as to the etiological agent has been obtained. 

3. The pathogenesis of these lesions is probably hematogenous and bron- 
chogenic and caimot be accurately determined from a study of the end-stages 
alone of the disseminating process. 

4. This pulmonary condition may be accompanied by rather severe respirator}’’ 
s}nnptoms wliich cannot be wholly explained on an organic basis. 







436 

nticl pathn^ ^ thn « ^ 

s ~t5'3S-'=C:' ■*“■ " '- 

^^"unaJos del con ^^ohnhlnr^ ctinl^ • 

4. JEo. P^oceso dir ^■'^ctiind "^‘^^ontc hnt^ ,^'^Sico. 

Tic '“ Pi'ogen;, “f"'' >“ fee 

* • j\j Q 

■8) 4 ««soc atd -<5, 27^^^' ^^^shios n. 

r° -- ... 

•> Si-OLrAR. r.^tfr“^®°nary DnW..t •' ^'’!«feenof f “I ’ Rodi.I— . 


<rr“ «<»■ j.::"'- - ., 

'' S^oz,r^«^ TT S «°dides ; , 

ra,'5»j^«.‘S2; «.-o« ,.„ . °"”°™ '” 

T.„ - Vi- --t f. .:::“' - - 
T*2fn:^c»p„„ "*“"»«». °2‘7''° 

'^■''“«.W,5,3 "'.'iwHoo ™ ' *”'”«)■. 

"’““«IJ- to i,-,,,. 



437 


vrABf Tflong 

vrnA■^0^^^ ^ ttstop^asmin atflong 

cO ■ 


,--v Orl®>^‘^‘ T ^ 1941, -iqg/ 

2S9. ^ ^ STBATEB. J- Badlolo^> ® , T,„terc., 


^ ^ -D , inlui^B- "• . xi. Bcv. ’ 

, rnon-mUift^y^ Tuberc., ^ 

. ObscTVftt'°’^ J. -RoetitBeiiol*. 1 ^^ary tuber 

^ f fcSS p^--- 

j6^ Y; i5lsseuu^;'f„;e;ed, Aru- ^sidual luiecUvity 

"3 

(ffi) .,1 ‘'*''|'!'?S '=“''S^Vco«f'“,i!'6i. »■ i,-®»»i«« o' ‘'SV, 

=•■ ’^5-4“'?S.oVsS5S“ 

C30^ ci&catro®’ ^ UicB^^^’/^'^esentatlou oi 

44.26. 



““'tent tavXr®‘ ““”“ on (4 
or «.e rote 

^.SSr^t,- - oeo- -: ^ -- 

and ai’doQii ° r^-5'> J944 J, ^^Pt^oiber 7, 

abdom ^^^tioos nf r r necejVpw Parted xq l; , ^PPed /g^^gj. 

°Wc disease®® if AT ''^^^Sand^ “^anuarj, of bg^ sajears,' 

^^Wed rj !"• Ca-efu&P^a^Pai 

tt‘ ^ 

«‘oaoaS«* on *fe bet^r™“o«>ns to””'’ ■'«6. S' f “’ '* Aw 

Si ?-wfr i“‘ «o i'te, .ter te'r '>te' ‘' 2 '""'^“ 

;*S=?t-:^~‘' 5 .S£i£:;;iS;?.’^ 

5 ! 55 -C,S&??*t - -.r:'' “ ^ 


‘’n breath -‘-‘0/?'4 r,, "^as 103° -r, — " an acrrx^r . waffn 

»RS‘~ss?5s5SSiiS£“~'Si 


mmmmmi 

438 



A30 





\ 




• . ^ . .*. 


. -’x<‘'" 




K /*v 

1 


1! 

-1^' 

Ti 


. mo. 

— ■ T»G. 1 , t„Vcn September fields. streptomycin 

Fig. 1- nodulntions „,. janumy -^’ ^‘ .,.’ „odvdcs. 

aiestVocntpcnomGn^^^^ ' nv\nc shoss^^ 

There has been mark ^ ecUs, 

Hrssedimentati-^ 

sss^Sr'*ri5"“"S‘i-?E= 

3g^£i£==ts-.-. 

no change. Repc 1 1 


440 








P^tal'^sr 

or.,... r 


'^«s s/jo„.„., ‘*KK c/e.o ‘^»c? jn j o 


SA’/Tn 




”■*/, 




it/ C0^2^* J‘f 




J S, ep J'ed . Ji 

‘^Ved ey^ e;j2ej ^ j ®^°!'fi-/js 





5‘''*"2?..':’®f«« 






. ^ 


rt* 

* i.v-^: 

nH>i;:::rrX‘5 

V/ f:« s-\>V ' 




^i’nied ; 




CnirU- .*)>» J 




p/[ 


®«ceo/. 


co//o, , , ^ Wie s/,; '"'^^'o^jn „ '^cai^p,, «^aa, ,,. . '^ 

,''“»'"»?C- °^«4' «?“"''' '’fto*!"'''' »■»» 

«;s< Sotr "> »«?:'i‘» - 


bo 


♦ . PTo.'r 






'Sbt J-Olj^r 


t ** ^U onU *' ^^«CVao# , ^ "'•'^'iVct 


'■^•^ Vi.O 



441 


f t "“» tmifen (66"" \ JUcii »"'>»S cete »"« ^ri"6 

pulmoi^Jvvy t'^«"\2Wubevcu\om^."'’ _ Tbe 

T\gbt streptoT»y^^^/® improvement 

oit\retnbetcu\onsP^^^.^^^^^, 

oi tubevctes m • StjMivnio 




^ ^+nbercnioso j’ — 



^"^^•0d[Icer^ K iurthn,. ^ U u ’ ca/p;„„ ^"oairicnUr. 

Ljttle is YQf , use cou/rf „j‘ ® desired, j-, ^cco;jf./, 

jf tuboreJo bV'^S do ^o tsm of , • ‘''"^ tni- 

A'AoreJo baodb sp '^’/Amidafe b f «« 

£:.t"~~ ■"•' "■ S ;S;>fe't“",r !•; -“ a’ 

■'a~c:ss™.,.,.. 



STREPTOMYCIN TREATMENT OF TUBERCULOSIS 


443 


from furtlier animal experimentation. Too little is still known regarding factors 
affecting absorption and the possibility of delajdng such absorption, as has been 
accomplished with penicillin, thus securing more prolonged effects. The distri- 
bution of streptom3Tin in various tissues and fluids of the body following its ad- 
ministration requires further study. Much may be learned regarding the effect 
of this distribution of coupling streptomj'cin to other molecules or carriers, such 
as the tr3q)an d3’^es, and the effect of the altered distribution, so obtained, on its 
therapeutic efficac3L The rate of excretion of streptom3’^cin, and the factors 
affecting this excretion want more precise investigation. Onl3’' a few’ fragmentaiy 
studies are available regarding the minimum levels necessary to manifest therapeu- 
tic response and the maximum level be3mnd which improvement does not follow- 
increased dosage, and the optimal dose, frequenc3’ and duration of treatment have 
still to be determined. 

Minimal lethal doses have been calculated for a few’ species and small series of 
animals, but the relation of such dosage to bod3’-w’eight or bod3’--volume of the 
animal, and of other factors requires more precise analysis. Delayed toxic effects 
should also be studied in animals in order tliat the responsible factors ma3’- be 
recognized. The toxic effects of streptomycin may be due to impurities, to un- 
necessary side actions of active components of the drug wliich may eventuall3’ be 
eliminated or to the ver3’ nature of its antibacterial action. We have still to dis- 
cover -whether the3’- are due to the peak concentrations, the average or the mini- 
mal levels of the agent, and w’hether they may be reduced by more or less frequent 
injections, shorter or interrupted courses of treatment. The possibilities of aller- 
gic sensitization and desensitization or treatment -with anti-histamine or other 
drugs should certainly be investigated in animals. 

Tubercle bacilli in the test tube and in experimental animals as w’eU as in 
treated patients develop resistance against streptomycin. Methods for recog- 
nizing and measuring this resistance have yielded conflicting findings. We do 
not even know what the mechanism of resistance to streptomycin may be. Are 
rare resistant bacilli present in untreated patients? Are they the result of chance 
mutations or dissociation, or do they develop gradually by adaptation from more 
susceptible strains? May resistant forms actually grow faster in the presence of 
streptomycin? Under w’hat condition may the sur\dval and predominance of 
preexisting resistant forms or the development of ability to resist streptomycin 
on the part of susceptible forms be accelerated or, more important, be delayed or 
prevented? Do concentration, frequency or duration of application of strepto- 
mycin affect the occurrence or time of appearance of resistant tubercle bacilli? 
May combined treatment with sulfones or other agents prevent their develop- 
ment? 

Streptom3’-cin has been of imdoubted life-sa\Tng value in certain cases of tuber- 
culosis. It has healed some lesions in patients w’hose other tuberculous processes 
continued to progress. Symptoms may be relieved, although the pathological 
process and pathogenic bacteria persist. Too many patients show no benefit 
at all from the treatment. Why is this? We do not even know, 3’et, the patho- 
logical basis for the differences in results obtained. Experiments are needed to 
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Geokges Le CAKBOEiiEc: La Sp^Uotomie. With a preface hy A. Bernou. Pp. 
18 S,O.DoinetCie,S Place deVOdeon, Paris {6e), 1946. 

By T. G. HEATON 

The first chapter traces the usuall3’' \mfavorable history of cavemostomy prior 
to the procedui'e employed bj’' the author, and then describes the development 
of the operation he terms spdUotomie at Cha,teaubriant. 

A series of 21 cases operated upon by the author is then presented in detail 
in the second, chapter. 

The tliird chapter describes the ideas developed by the author from his experi- 
ence with regard to the healing of ca\dties. He holds that more than one 
mechanism acts to close cavities and tends to emphasize the importance of the 
formation of granulation tissue {“hourgeonnenient”) in the final healing of a 
ca^dty, whether this has been i-endered atelectatic by apposition of its walls 
and closure of the di’ainage bronchus or not. The author discusses in a further 
chapter the accm'ate diagnosis of the lesions in the lung beneath the thoracoplasty 
and the localization of the cavities. 

Technique of operation is detailed in the fifth chapter, followed by a descrip- 
tion of postoperative care, including packing of the wound and subsequent 
cauterization. What differentiates sp^Uotomie as practiced by the author from 
cavity-opening operations done elsewhere, is the practice of careful and pro- 
longed cauterization of all the tuberculous tissue in the saucerized ca^^ty. The 
object of the cauterization is the destruction and elimination of all the caseous 
tissue in the walls and in the draining bronchi of the ca^aty. 

Indications and limitations of the procedure are discussed in chapter 6. The 
operation is undertaken nearly always for the treatment of residual cavities 
follovdng thoracoplasty done several months pre\dously. 

Operative results are presented in chapter 7. Of 21 cases operated upon, 2 are 
dead. One of tliese was blamed on too prolonged evipan anesthesia. The other 
operative death was due to ah embolus. Ten of the sur^dvors had the cavitj'’ 
operated upon as the sole lesion in either lung. Of these, 8 are considered com- 
pletely cured. The other 2 were well on the way to cme at the time of wilting. 
Duration of postoperative treatment in this group varied from five to eighteen 
months to cure. 

A second group of 5 patients had, in addition to the opened ca-vdty, caseous 
foci nearbj’", and accessible to treatment through the operative field. Four of 
these were completely cured, the fifth making good progress. 

A thhd group of 3 patients had exacerbations of tuberculosis on the same 
side as the sptUotomic and at some distance from the wound. All, however 
did well eventuall}^. 

Tlie fourth greup consists of onlj’- one patient who suffered an extension of 
of tuberculosis on the opposite side and who was given a poor prognosis. 
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Each member of the Committee was assigned the responsibility of nrranpng 
for one of the scientific sessions. 

The second meeting of the Committee was held in New York on February 7, 
1947. At this time the reports of each section were brought together and the 
tentative program outlined. Since then the final details have been handled by 
correspondence, wre, and telephone. 

The scientific sessions are as follows: 

Wednesday, Jttnc JS, 19.^7, 9:S0 a.vi. '' 

Emil Bogen, iM.D., Olivo \’lcw, C.alifomia, Chairman. 

Sjm^posium on Use of Streptomycin and Other Anti-bactcrial Agents in the 
Treatment of Tuberculosis. 

Wednesday, June IS, 19^7, 2:00 p.m. 

Herbert G. M.aier, IH.D., New York, New York, Chairman. 

Session on Surgery. 

Thursday, June 19, 1947, 9:S0 a.m. 

Sidney J. Shipman, M.D., San Francisco, California, Chairman. 

Symposium— Non tuberculous Pulmonary Diseases. 

Thursday, June 19, 1947, 2:00 p.m. 

Herbert L. Mantz, M.D., Kansas City, Missouri, Chairman. 

Symposium — Pulmonarj- Diseases in Industry. 

Thursday, June 19, 1947, S:00 p.m. 

Clinico-Pathological Conference. 

Harold G. Trimble, M.D., Oakland, California, Chairman. 

Panel: Herbert C. JIaier, M.D., New York, New York; 

Julius L. Wilson, M.D., New Orleans, Louisiana; 

C.arl C. Birkclo, jM.D., Detroit, Michigan; 

Wm. H. Hatfield, M.D., Vancouver, Canada. 

Friday, June 20, 1947, 9:S0 a.m. 

Medical and Public Healtli Sections — Joint Session. 

Tuberculosis as a World Problem. 

Spe.'ikers: Johannes Holm, M.D., Copenhagen, Denmark; 

Hector Orrego Puelma, M.D., S.antiago, Chile. 

An innovation at tliis program will be three seminars. At first it was planned 
to make these breakfast sessions. Technical difficulties, involving expenses, 
hotel management, and labor unions, made such plans seem prohibitive. There 
will be no breakfasts. These seminars are to be called at 8: 15 a.m. 

The following seminars have been arranged: 

Wediiesday, June IS, 1947, S:la to 9:15 a.m. 

Harold M. Coon, M.D., Madison, Wisconsin, Moderator. 

Llanagement of Pulmonarj' Tuberculosis in General Hospitals. 

Thursday, June 19, 1947, S:15 to 9:15 a.m. 

Henry C. Sweany, M.D., Chicago, Illinois, Moderator. 

BCG. 

Friday, June 20, 1947 to 9:15 a.m. 

Howard W. Bosworth, M.D., Los Angeles, California, Chairman. 

Significance and Care of Early Lesions of Pulmonary Tuberculosis. 
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It is gratifj’^ing to Icnow that the idea of corresponding memberships has been 
approved bj’' a number of Latin-American phj^sicians and forty have availed 
themselves of this privilege and appropriate certificates have been sent each 
member. 

The Spanish News Letter prepared by Dr. G. S. Pesquera has probably been 
the best single step taken to inform our friends to the south of events in this 
countiy. While most Latin-American tuberculosis physicians can read English 
they appreciate being met on equal terms and have their language recognized. 

The problem of a reduction in residencies and fellowships for Latin-American 
students and physicians in this country has become acute and many of them 
feel it keenty. Your Committee, when in Lima recently, took pains to explain 
the reasons for much of the lag. It will probabty be well to repeat it here for 
emphasis and for those whom we could not reach at Lima. There are two 
principal reasons: First, since so many of our own young doctors were away 
for three to five years during the war, we were obhged to give them first call on 
residencies on their return. This fact alone has filled practically all vacancies 
for perhaps as many years as the war lasted. A second cause is the deplorable 
state of most other countries of the world to whom we must allot some post- 
graduate positions to help in the whole tuberculosis problem which respects no 
boundaries. 

We shall make an inventory of our vacancies, .however, and give to our good 
neighbors to the south all places possible. 

It may be worthy of recording here that, through the efforts of your Chairman, 
the Board of Directors of the Municipal Tuberculosis Sanitarium set up at 
their institution two residencies, each, a year in pathology for the Latin-Ameri- 
can and Anglo-American physicians, respectively. The residencies are to run 
concurrently and include board, room and laundry. 

Your Committee also begs to report on the recent meeting of the ULAST at 
Lima, Peru, March 17 to 23, 1947. Three delegates represented the National 
Tuberculosis Association and American Trudeau Society. They were: 

Howard W. Bosworth, M.D. 

Gilberto S. Pesquera, M.D. 

Henry C. Sweany, M.D. 

The program included three topics, namely. Mass Sxirveys, Tnhercidous 
Tracheobronchitis, and Economic and Social Assistance. 

As is the custom for these meetings, there are special committees appointed to 
“evaluate” and “summarize” the various topics discussed. 

Concerning the firet subject. Mass Surveys, it was agreed: 

1: To intensify the program of mass e-Xcaminations with systematic periodic tuberculin 
and photofluoroscopic surveys, beginning with groups of suspected maximum prevalence 
and taking the rest when economicallj’^ feasible. 

2: To estabhsh surveys among government emploj'ees, social msurance beneficiaries, in 
health centres and dispensaries, in hospital admission wards and clinics and by means 
of mobile units to reach suburban and rural communities. 
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Report of the Committee on Rehabilitation 

Dr. Norvin C. Kiefer, Chairman 
Dr. Donald Covalt Dr. Thomas N. Sheen 

Dr. N. Stanley Lincoln Dr. Rollin D. Thompson 

Dr. Ernest S. IMariette Mr. Holland Hudson (NTA) 

Mr. Clarence W. Kehoe (NCTS) 

The meeting of the Committee on Rehabilitation of the American Trudeau 
Society "R’as held in New York Citj’’ on Januar 3 '^ 17 and 18, 1947. Committee 
members in attendance were: Dr. Noi-vin C. Kiefer, Chairman; Dr. Donald 
Covalt; Dr. N. Stanle 3 ’' Lincoln; Dr. Thomas N. Sheen; Mr. Holland Hudson; 
Mr. Clarence W. Kehoe; and ex officio, Dr. Cameron Guild. 

The Committee considered two definitions in rehabilitation which were 
adopted by the Conference on Rehabilitation of the Tuberculous in Washington, 
D. C., March, 1946. The Committee moved to adopt these definitions and 
recommended that the American Trudeau Societ}' endorse them: 

“Rehabilitation in tuberculosis is the restoration of tuberculous persons to the fullest 
phjsical, mental, social, vocational and economic usefulness of which they are capable.” 
Vocational rehabilitation in tuberculosis means anj' services necessarj’’ to render a 
tuberculous person fit to engage in an occupation suitable to health and aptitude.” 

The question of the administration of in-sanatorium rehabilitation programs 
was discussed at considerable length. It was agreed that the direction of the 
rehabilitation program in the sanatorium is a responsibility of the institution. 
It was further agreed that a staff phj’-sician should head such a program. The 
chief reasons for this opinion were that the staff phj^sician is in the most favorable 
position to direct anj"- program which must be under constant medical super- 
vision; that the ply^sician would not be so directl 3 ' concerned with inter-de- 
partmental affairs and frictions as other members of the professional team might 
possibly be; and that the idea of having a ph 3 ^sician assigned to head the program 
would, in general, be readily acceptable to the various members of the rehabilita- 
tion team. It was noted that the most difficult problem would be that of in- 
teresting the ph 3 ’^sician in the program. The Committee, therefore, adopted 
the following resolution: 

“The direction of the professional aspects of the rehabihtation program should be in 
charge of a physician. This responsibilit3’’ may either be assumed by the Medical Direc- 
tor himself or may be delegated by him to a physician on his staff. The physician in 
charge of the reliabilitation program may in turn delegate some of the actual administra- 
tive work to the other members of the rehabilitation staff.” 

The Committee approved of the action of the Conference on Rehabilitation 
of the Tuberculous in Washington, D. C. where the term “rehabilitation coim- 
selor” was adopted as the best descriptive title for that person who has been 
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Bichard Lutz of the Falk Corporation, Milwaukee, Wisconsin, prepared the 
draft of this pamphlet. Dr. Leroy XJ. Gardner, before his death, revised the 
manuscript. It was then edited by the Committee on Tuberculosis in Industry 
at its meeting in Chicago on February 15, 1947. The manuscript is now in the 
hands of the printer and will be ready for distribution early this summer. It 
■will make a 12-page 6X9 pamphlet; 5,000 copies will be printed. 

b. Tuberculosis and Industrial Employment— A Code of Fair Employment 
Practices and Guide for Industrial Physicians. This 16-page report of the Com- 
mittee was pubhshed early in 1946. Three runs of 5,000 each were printed. 
The pamphlet needs revision but the Committee agreed to withhold another 
edition until the new Diagnostic Standards have been pubhshed. 

c. Industry and Tuberculosis — Viewpoinis of Management and Labor. This 
20-page pamphlet produced in 1944 has been sold out for some time and it will 
not be reprinted. The Committee on Tuberculosis in Industry has suggested 
a similar pubhcation containing articles by other authors. The selection of 
papers was left to Mr. Doppler, Secretary of the Committee. No progress can 
be reported at this time. 

d. Pamphlet for Compensation Administrators. At its meeting in February, 
1947, the Committee discussed the need for a phamphlet addressed to workmen’s 
compensation administrators, describing good administrative practices with 
regard to making awards in tuberculosis claims where industrial factors are 
cited as proximate or aggravating causes. 

Mr. B. E. Kuechle, Employers Mutual Liabihty Insurance Company, Wausau, 
Wisconsin, a member of the Committee, agreed to draft a manuscript for Com- 
mittee discussion. The draft has not yet been received from Mr. Kuechle. 

e. Adas of Industrial Chest Plates. The pubhcation of an atlas on chest 
plates was suggested by the Committee. It has been delayed due to 
Dr. Gardner’s death. There is a great need for this material and the Committee 
favors pubhcation. 

Dr. Arthur J. Vorwald (to be associated with Trudeau Sanatorium, July, 1947) 
hasfagreed to gather the material accumulated by Dr. Gardner. Pubhcation 
whlfhave to be held m abeyance imtil Dr. Vorwald has had an opportunity to 
submit the material to the National Tuberculosis Association. 


Report of the Committee on Revision of Diagnostic Standards 


Dr. Ralph Horton, Chairman 


Dr. Howard W. Bosworth 
Dr. W. Edward Chamberlain 
Dr. Ismael Cosio ViUegas 
Dr. Herman E. HiUeboe 
Dr. Edgar Medlar 


Dr. Hector Orrego Puelma 
Dr. Oscar A. Sander 
Dr. John D. Steele 
Dr. George J. VTierrett 
Dr. Roy A. Wolford 


The work of the Committee has continued during the 3 ’ear by correspondence 
and one meeting was held in New York City on November 29, 1946. Preliminary 
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practical for general laboratory use. Data on this problem are sfciU being 
gathered. 

With regard to culture media -vve should like to emphasize the need for some 
method of rapidly and surely confirming the diagnosis of tuberculosis. Tliis 
need is pointed up not onty by the large number of X-ray sun'^eys presently in 
progress across the nation, but it is pointed up also by the rapid extension in 
the use of streptomycin and the need for establishing, first, whether or not a 
given case is actually tuberculosis and, second, whether or not any marked 
changes occur in the bacillarj’^ content of the sputum foUovang therap}’-. 

In follovdng up this need your Committee has been keenl}^ interested m the 
various formulae for liquid media which have been proposed recently; many of 
these formulae have been tried. However, the hquid media thus far available 
have been beset with two major difiiculties; first, vdth regard to the grovi;h of 
contaminants and, second, vith regard to the ready identification of tubercle 
bacilli if they should be present in the culture. Because of these diflBculties the 
Committee has gone on record vdth the opinion that, at the present time, liquid 
media cannot be recommended for use in routine diagnostic procedures. On 
the other hand, the possibihty is recognized that liquid media may have a 
special function in the culturing of bod}*^ fluids such as blood or spinal fluids 
which are usually not contaminated with pyogenic bacteria. 

As already implied, the laboratory, during the past year, has felt the impact 
of streptom 3 ’’cin therapy just as the clinicians have. Its wide-spread use has 
introduced manj’^ new laboratory problems. At the moment these problems are 
in the hands of a special Streptomycin Laboratory Committee. However, as 
the new techniques become standardized, thej’ too will have to be evaluated and 
incorporated in the procedures of every well ordered laboratoiy interested in 
tuberculosis work. 


Report of the Committee on Sanatorium Planning and Construction 


Dr. Hugh B. Campbell, Chairman 


• Dr. Ralph Horton 
Dr. Myron D. Miller 
Dr. Robert E. Plunkett 
Dr. H. McLeod Riggins 

Miss Suzaime H. 


Dr. Rollin D. Thompson 
Dr. Henr}’^ Ware Walters 
Dr. Robert L. Yeager 
Mr. J. B. Basil, R.A. (NTA) 
Harrison, R.N. (NTA) 


The publication in the late fall of 1946 of the manual Tuberculosis Hospital 
Plamimg and Coiistruction completed the work of the Committee on Sanatorium 
Planning and Construction, appointed approximatelj’’ three j’^ears ago. 

In 1945, the earlier publication of this Committee was made available to anj*" 
who might be interested in tuberculosis hospital construction. It contained 
plot and floor plans for a hoapital building capable of housing 200 patients. 

These two publications supplement each other and should provide, for a 
number of j^ears to come, most of the essential facts and ideas necessarj’ for 
sanatorium planning and construction. 
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cstnblipluRcnt of a tuberculosis control prognun in mcntul liospitnls, it would 
be advfintagcotis from tbc practical as well ns from the economical point of 
new to expand such a program to include the penal institutions. 

It is to be noted that these recommendations would apply only to i)onaI in- 
stitutions which arc under direct State administration, and perhaps at a later 
time to county and city jails, utilizing available health sciences. It docs not 
seem likely that they could apply to Federal prisons over which the State has 
no jurisdiction. The U. S. Public Health Sercicc is entrusted with this respon- 
sibility and may delegate it to local authorities. 

{ 2 ) All eases of reinfection tuberculosis found among the employees should be 
referred to the nearest, tuberculosis hospital or clinic for further study and follow- 
up. Those who arft found to have active ttibcrculosis should be relieved from 
duty and receive proper treatment. Those who have inactive tuberculosis 
should remain under the super\-ision of the clinic staff and be reexamined when- 
ever indicated. 

(3) All inmates found to have tuberculosis should be studied, particularly 
by sputum c,\aminations, in order to determine the clinical status of their 
disease. All reportable cases should be reported to the Public Health authorities. 
All those who have clinically significant tuberculosis, that is, active or poten- 
tially active disc.ase, should be segregated and receive treatment. Major 
diflicultics may be encountered in this idiasc of the program because verj’’ few 
prisons and penitentiaries have facilities for the proi)cr segregation and care of 
tuberculosis eases over protracted periods. Even where special facilities are 
available for the scgrog.ation of tuberculous crimin.als, the laws and the penal 
sj’stem of the State may prevent their commitment to these institutions; until 
recentb* in New York State, only certain types of criminals could be transferred 
to the tuberculosis wards of the 2 prisons designated for segregation and treat- 
ment of infectious cases. 

In view of the fact that the number of eases of tuberculosis to be found in the 
prisons of most states would be too small to warrant the establishment of segrega- 
tion facilities in cverj’^ prison, it should be recommended that such facilities be 
made available in at least one prison in eveiy’ State, and that the penal laws be 
modified wherever ncccssarj' to permit the transfer of all tuberculous criminals 
to that prison. 

Similar problems are presented by the industrial schools and reformatories. 
However, considering the younger age of the inmates in these institutions, it is 
to be expected that the tuberculosis problem presented by them would be rela- 
tively small. In a survey made a few years ago at the New York State Voca- 
tional Institution in Coxsackie, no eases of tuberculosis were found among the 
G39 inmates examined. In view of the fact that most of the boys and girls in 
the reformatories are beha^^o^ and not criminal cases, it should be recommended 
that the disposition of the relatively few tuberculous cases among them be 
decided for each individual. As the result of a consultation between the Cor- 
rection Department and Health authorities, tuberculous inmates of the criminal 
type and with long sentences would undoubtedly be transferred to a prison which 
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reported to the parole board. Parole should then be deferred until arrange- 
ments are made for appropriate care of the individual in the community to 
which he is to be paroled. All tuberculous parolees should be reported to the 
public health authorities at the time of their parole so that they can be kept 
under medical supervision upon their return to the community. It is recom- 
mended that arrangements be made whereby local health authorities shall be 
notified in advance of the discharge of any tuberculous inmate from jails, peni- 
tentiaries or prisons. 


Report of the Committee on Undergraduate Medical Education 

Dr. Robert G. Bloch, Chairman 
Dr. Arthur C. Bachmeyer Dr. Victor Johnson 

Dr. Loren Chandler Dr. Donald S. King 

Dr. Harold M. Coon Dr. John MacMillan 

The discussions of the Committee on Undergraduate Medical Education at 
its meeting on Eebruarj' 12, 1947 followed the lines established in the Com- 
mittee’s report for 1946 (Am. Rev. Tuberc., October-November, 1946, 54-, 456). 
In that report the following recommendations were advanced as the most 
important for an improved teaching program for undergraduate medical students: 

1: The training in tuberculosis in combination with education in other pulmonary diseases. 
S: The integration of such education with instruction in all other phases of medicine and 
and surgery and consequently the centralization of the essential traim'ng in teaching 
centres with general hospital facilities. 

S: The procurement of instructors competent in the teaching of general internal medicine 
as well as of pulmonary diseases. 

In this year’s discussions the Committee elaborated on these requirements 
and represents its views to the Council with more detailed recommendations. 

Because of the hesitancy which became manifest in some quarters in accepting 
the transfer of essential teaching from sanatoria to general hospitals, the Com- 
mittee emphasizes that it recognizes the value of the sanatorium for the treat- 
ment of tuberculosis as well as for teaching in the field of tuberculosis. However, 
the Committee wishes to reiterate its recommendation of last year regarding 
the importance of centralizing education in pulmonary diseases in general 
hospitals with facilities for the diagnosis and treatment of tuberculosis. In this 
connection, it is the considered opinion of the Committee that, when the con- 
struction of new facilities for the care of the tuberculous becomes necessary, 
these facilities should be placed in connection with or in close proximity to 
general hospitals for teaching purposes. 

Toward the same goal the Committee repeats last year’s recommendation 
requesting fellowship funds for the training of teachers in internal medicine with 
special emphasis on thoracic diseases. Further, on motion, the Committee 
recommended to the Council of the American Trudeau Society that the various 
foundations and agencies interested in tuberculosis, the state and local associa- 
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Seven Regional Committees were set up throughout the United States and 
Canada, and a National Committee consisting of these chairmen and several 
advisors held its first meeting September 28, 1946, in Chicago. Objectives were 
outlined, policies determined, and the first pilot course planned. Two sub- 
committees, one on curriculum and faculty, and one on postgraduate medical 
education for the general practitioner, also were appointed at this time. 

A one- or two-week intensive course limited to not more than 30 applicants 
was ad\dsed for each section as a joint project between the American Trudeau 
Society and the National Conference of Tuberculosis Secretaries with a portion 
of the expenses subsidized by the National Tuberculosis Association where 
necessar 5 \ 

The pilot course was planned for the University of Wisconsin Medical School, 
hlarch 3rd to 8th, with a meeting of the subcommittee on faculty and curriculum 
immediately foUovdng in New York on March 9th in order to disseminate the 
information acquired in the pilot course. 

The follovung reports, by sections, present the work and plans to date: 

Section I. Chairman, Dr. Theodore L. Badger, of Boston, reports that a fall 
course from November 10th to November 21st had been planned with the hope 
of participation of faculty members from Harvard, Tufts, Boston University, 
but, due to several problems which arose through the combination of these three 
medical schools, it was decided that the program should be given in the spring 
of 1948. Work is going on now to that effect. 

Section II. Dr. Esmond Long, of Philadelphia, reports that tentative plans 
are underway for a course to be given in the late fall of this year or possibly 
spring of next year. 

Section III. Due to the death of the Chairman, Dr. Paul McCain, in Sana- 
torium, North Carolina, the work of this Committee has been temporarilj’’ held 
up. Reorganization is now taking place and plans vdll be underway soon for 
the work in that area. 

Section IV. Dr. Julius Wilson, of New Orleans, reports that plans are underway 
for a course there in the winter of 1947 and 1948. 

Section F. Dr. Jolm Steele, of Milwaukee, reports the success of a one week’s 
pilot course held March 3 to S, 1947. Of the 47 applications, 30 were accepted 
for matriculation. All data possible were compiled as a result of this course and 
used as a basis for study and reconunendations for the subcommittee on faculty 
and curriculum. Tentative plans have been made for the next course to be 
held at Ann Arbor during the coming year. 

Section VI. Dr. James Waring, of Denver, Colorado, reports a two weeks’ 
course from Julj’- 2Sth to August 9th will be given at the University of Colorado 
School of Medicine. The programs are out and applications are now being 
received. 

Section VII. Dr. Harold Trimble, of Oakland, California, reports that plans 
are underway for a course to be given by the University of California in co- 
operation with Stanford University Medical School during the week of December 
1 to 6, inclusive, 1947. 
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when streptomycin excretion is defective. Useful hearing is nearly alwa 3 ’s regained 
if treatment be suspended promptlj’- when deafness is noted. Audiometric observa- 
tions arc prob.ablj* advisable at this time until the conditions under which deafness 
occurs are better defined. 

(c) Serious renal damage produced bj’ strcptoraj'cin appeare to be obser^'cd rarclj’ e.xcept 
when there is pree-xisting renal disease. 

(d) Cutaneous rashes apparently due to acquired hyiiersensitivity to strcptomj’cin arc 
occasionalh' obserx'cd and sometimes indicate that treatment should be suspended 
temporarfiy. It is usuallj' possible to resume treatment later. Serious exfoliative 
dennatitis is observed verj' rarclj'. 

It has not been fully determined what the minimal effective therapeutic dose 
of streptomycin maj' be, nor is it known how dosage should be modified to secure 
optimal results in each of the many different types of tuberculosis. It is sug- 
gested that the total parenteral dose per twenty-four hours may be from 1.0 to 
2.0 grams. It is not Icnown how frequently intramuscular injections need be 
made or how long treatment should be continued. The successful results ob- 
served have usuallj’’ been in patients who received injections at intervals of from 
four to six hours and for from three to four months. Until further studies have 
been concluded, it cannot be recommended that injections be made less frequentty 
or that treatment be continued for shorter periods of time. 

The disappearance of drug sensitive strains of tubercle bacilli and their re- 
placement with strains which are drug resistant appears to offer a serious handi- 
cap to prolonged effective streptomycin therapy. It is not known as yet what 
conditions encourage the appearance of drug resistant organisms, how frequently 
this phenomenon appears, how to determine drug resistance accurately, or how 
permanent this change in bacterial flora may prove to be. 

Streptomycin treatment should be avoided wdien other treatments are avail- 
able because to produce a drug resistant strain of tubercle bacilli by such treat- 
ment may possiblj’’ make this form of treatment ineffective should a more serious 
type of tuberculosis subsequent^ develop. 

The therapeutic trials which have been carried out bj'' the American Trudeau 
Society have been made possible by contributions of streptomj'-cin by the follow- 
ing manufacturers: 

Merck & Corapanj' The Upjohn Company 

The Charles Pfizer Company Eli Lillj’- and Company 

The Abbott Laboratories E. S. Squibb and Sons 

The following investigators and their associates have been cooperating in tins 
sthdy: 

Dr. J. Burns Amberson, Belle'vme Hospital, New York City 
Dr. Emil Bogen, Olive View Sanatorium, Olive View, California 
Dr. H. Corwin Hinshaw, {CJiairman), Mayo Clinic, Rochester, Minnesota 
Dr. ICrby S. Howlett, Jr., Laurel Heights Sanatorium, Shelton, Connecticut, and 
Yale University 

Dr. Walsh McDermott, New York Hospital, Cornell University, New York City 
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Dr. E. N. Packard, Trudeau Sanatorium, Trudeau, New York 
Dr. H. McLeod Riggins, Lenox Hill Hospital, New York City; Big^ Memorial 
Hospital, Ithaca, New York; Mount Monis Hospital, Mount Morris, New 
York; Homer Eolks Hospital, Oneonta, New York; Ray Brook, Saranac, New 
York 

Dr. H. Stuart Willis, Maybury Sanatorium, Northville, Michigan, and North 
Carolina State Sanatorium, Sanatorium-, North Carolina. 

Extensive studies are under way to define further (1) the possible apphcations 
of streptomj^cin therapy in tuberculosis; (2) the optimal methods of using the 
drug vith minimal discomfort and expense; (S) the clinical significance of ac- 
quired drug resistance on the part of tubercle bacilli and possible methods of pre- 
venting tliis phenomenon from occurring; (4) the combination of streptomycin 
vdth other therapeutic drugs; and (5) the toxicity of streptomycin and possible 
methods of minimizing these effects. 

The development of an effective antibiotic agent against tuberculosis which is 
not universally applicable will surely complicate the practice of medicine as it re- 
lates to tuberculosis. It mil be of increasing importance that tuberculosis be 
treated by ph 3 ’’sicians whose knowledge of the disease is sufficiently broad to 
permit them to choose wisely which patients should assume the discomforts, the 
risks and the expense of utilizing this incompletely explored tjqie of therapy. 

Streptomycin alone does not appear to be adequate to arrest those types of 
pulmonary tuberculosis which are most likely to be treated effectivelj’^ bj’’ major 
surgical procedures. It is not considered safe to permit streptom^'cm therapy to 
substitute for bed-rest treatment. It is further recommended that effective 
streptomjmin treatment be followed and supplemented by adequate rest therapy 
because of the serious risk of exacervation of the disease process after conclusion 
of treatment. Such exacerbations maj’- fail to respond to second courses of 
therapy. 

It is emphasized in strongest terms that streptomycin cannot be regarded at 
this time as a satisfactory substitute for therapeutic methods which are alread}' 
knowm to be effective for puhnonarj'- tuberculosis. Hope is entertained that it 
maj’- be a valuable supplement to such methods of treatment. The need for con- 
tinued research is most urgent. 


Report of the Laboratory Subcommittee on Streptomycin 
Subcommittee of the Committee on Therapy 

Laboratory Subcommittee on Streptomycin 

Dr. Guy P. Youmans, Chairman 
Dr. Emil Bo'gen Dr. C. Eugene Woodruff 

Dr. H. Conrin Hinshaw Mr. William Steenken (NTA) 

The Laboratorj' Subcommittee on Streptomjmin held a one-daj' meeting on 
Friday, November 29, 194G, in New York City. At this meeting the Committee 
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discussed the laborator}’- controls that would be necessary in the proposed clinical 
investigation of the effect of streptomycin on tuberculosis, and the laboratory’- 
facilities that would be necessarj’^ to adequately cover such a program. 

It was agreed by the Committee that members of the original group of investi- 
gators on the streptomycin committee should set up laboratory facilities for the 
study of tubercle bacilli isolated from patients and that one or more central 
laboratories be established to explore these problems in greater detail. Also 
that the Committee should consult among its members regarding methods of 
studjdng the sensitivity of tubercle bacilli to streptomycin and that the Com- 
mittee make recommendations as to the procedures and techniques to be used. 

It was felt by the Committee, since the development of resistance of tubercle 
bacilli to streptomycin during treatment was one of the most important factors 
in the successful outcome of therapy, that: 

1: Cultures of tubercle bacilli should be isolated from all patients prior to the institution 
of streptomycin treatment. 

2: Cultures of tubercle bacilli should be isolated from all patients under streptomycin 
treatment, if possible, at weekb"- inter\’als following the institution of streptomj’-cin 
treatment. 

S: The streptomycin sensiti-vdty of these cultures should be tested at periodic intervals 
and those cultures isolated but not tested should be stored for further study. 

In order to facilitate the stud}'^ of streptomycin resistance of tubercle bacilli it 
was decided that three central laboratories be established with funds to be pro- 
■vided by the National Institute of Health. These laboratories would be located 
at: 


1. Trudeau Sanatorium, Trudeau, New York 
Super-vised by Mr. William Steenken 

2. Northwestern University Medical School, Chicago 
Supervised by Dr. Guy P. Youmans 

3. Olive View Sanatorium, Olive View, California 
Super-vised by Dr. Emil Bogen 

and the functions of the central laboratories would be: 

1: Upon request to determine the streptomycin sensiti-vity of cultures from any of the 
afi&Uated laboratories. 

2: The storage of cultures of tubercle bacilli for future study. 

S: The training of laboratory personnel if requested. 

4: To serve in a supervisory capacity upon request. 

5: To carry on fundamental research on the chemotherapy of tuberculosis. 

The Committee decided it would be ad^^sable to recommend procedures for: 

i: The determination of the sensiti-vity of tubercle bacilli to streptomycin. 

2: Methods of pres'ervation of tubercle bacilli. 

3: Methods for the determination of streptomycin blood levels. 
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and that tins information be put together in mimeographed form so it would be 
available upon request to interested parties. Furthermore, it was decided that 
the central laboratories should collaborate when necessary for the purpose of 
detennining the most suitable methods for the above procedures. The outline 
of recommended procedures lias been completed following extensive correspon- 
dence and is now available. 

Upon the recommendation of Dr. H. C. Hinshaw, a suggested labeling system 
for cultures of tubercle bacilli to be sent to the central laboratories has also been 
included in the outline. 

It is recognized bj* the Committee, however, that considerable work is neces- 
sarj' to determine the best method for the presentation of tubercle bacilli and 
for the determination of streptomj'cin blood levels. Furthermore, in view of 
recent information, supplied by Lt. Fisher of Fitzsimons General Hospital, Den- 
ver, Colorado, indicating that the methods now in use for the testing of the sensi- 
ti%tity of cultures of tubercle bacilli to streptomycin give discrepant results, the 
Committee, in collaboration vith the central laboratories, and with Dr. Alfred 
G. Karlson of IMayo Clinic, Rochester, Minnesota and Lt. Fisher of Fitzsimons 
General Hospital, Denver, Colorado, has outlined a program to determine which 
of the methods now in use is the most reliable and, if necessary, attempt to devise 
a more suitable method. 


Report of the Subcommittee on Thoracic Surgery 
Subcommittee of the Committee on Therapy 

Siihcommiltec on Thoracic Surgery 

Dr. Richard H. Meade, Jr., Chairman 
Dr. John C. Jones Dr. Richard H. Overholt 

Dr. Herbert C. Maicr Dr. John D. Steele 

Dr. Richard H. Sweet 

The Subcommittee on Thoracic Surgery wishes to report that the investigation 
it undertook to determine the present status of pulmonary resection, and of ex- 
trapleural pneumonolysis, in the treatment of pulmonary tuberculosis has not 
been completed. Questionnaires have been sent out to the men doing this work 
and while many answers have been received the number is far too small to justify 
any conclusions. 

It is recommended that the investigation be continued through the coming 
year, either by the present Committee or by a new one. 
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Tuberculosis Control. — ^Tlicrc nre three 
kinds of approaches to tuberculosis control, ad- 
vocated by different groups: (1) the single 
technique of examining contacts of known 
eases, believed to discover all the new cases in 
the community ; (£) an annual tuberculin test 
of evciy person ns the sole means of discovering 
all eases of tuberculosis; (5) a total assault by 
(o) community-wide X-ray survej’s done 
within a dolibcrnteh’ limited period of time, 
(b) adequate follow-up facilities and examina- 
tion of contacts of prcwously known and ncwlj' 
discovered cases, and (c) tuberculin testing of 
samples of a population at stated inter\-als. 
However, careful studies have shown that ex- 
amination of contacts discovers only about 25 
per cent of new cases reported each year. In 
such a progr.ara the important principle of ex- 
amining the adult iiopulation in a limited time 
cannot be effective, and intense and continuous 
exposure of the public to hidden cases will 
occur. Annual tuberculin testing of the entire 
population with X-r.ay examination of reactors 
is impracticable. In large cities the major 
part of -the adults are reactors; so, little is 
gained by tuberculin testing before X-ray ex- 
amination. This test is most efEcient in es- 
tablishing the dbgnosis of tuberculosis after 
X-ray examination. It is, furtliermore, useful 
in determining clianges in the infection rate 
from year to year, when applied to sample 
groups of the community, and it might be de- 
sirable, after isolation of spreaders of the dis- 
ease and supeivTsion of contacts, to test those 
whole communities where the infection rate is 
low. The Tuberculosis Control Diwsion of 
the United States Public Health Serxdce, bj' 
means of some demonstration units for assist- 
ing selected cities, can show that even the 
larger population groups in the country can be 
surveyed in less than three years With the 


help of tuberculosis associations and local med- 
ical societies cverj’’ communitj' can develop 
time-plans fot tuberculosis control. The large 
and small comnimiitics of the entire United 
States could be covered by mass radiography 
teams in less than five years’ time . — The Tune 
Elcmcni in TnberenJosis Control, H. E. Hille- 
hoc, Pub. Health Pep., June 6, 1947, 62: 8S5 . — 
(0. Pinner) 

Family Protection In Uruguay. — law 
adopted in Uruguay in January, 1946 provides 
that any worker suffering from tuberculosis 
must give up his work until cured, the Govern- 
ment undertaking to support his family in the 
meanwhile. The expenses involved are borne 
by a National Tuberculosis Fund which so far 
has proved ample for the piu-pose. This in- 
cludes the proceeds from a national collection 
and a tax on popular amusements. Family 
pensions are gr.anted for a six-month period 
and are renewable. The amount depends on 
various factors, and especially the, health and 
economic situation of the family, varydng up 
to now between 10 and 100 pesos a month. 
These pensions are allotted under the following 
conditions: medical care and hospitalization of 
the patients in one of the Government tubercu- 
losis hospitals; medical examination and super- 
wsion of the family; and studj' of the financial 
condition of the household . — Aspedos de la 
gesiton de la Comisibn Honoraria para la Lucha 
Anlituberadosa, A. Fcmdndez, Hoja iisiol., 
March, 1947, 7: 29. — (A. A. Moll) 

Adult Tuberculosis in Childhood. — ^Latent 
lesions in childhood may represent primary 
foci, localized consoUdations or small nodules 
resulting from the secondary hematogenous 
dissemination of Ranke. Tertiary lesions are 
also held to be usually of endogenous origin. 
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should be cstablislicd in every medical school 
and practical courses should be included in 
graduate schools. They should be supple- 
mented by: (J) research in the psychologj' of 
the tuberculous; (£) study of the capacity of 
the tuberculous for tj^pes and quantity of 
rvork; (S) anab'sis and evaluation of present 
knowledge of the psychic patterns of human 
bdngs in general. Find, lrc.at, rehabilitate 
the tuberculous: this trinity of approach means 
unity and total attack . — Rchabilitatwg the 
Tuberetthus, JI. E. HiUeboe, Pub. Health 
Rep., July G, 1947, 62: 969. — (0. Pinucr) 

Demonstration of Tubercle Bacilli. — ^This is 
an abstract of a paper by J. Holm and Vera 
Lester, jmblishcd in Acta tuberculosea Scan- 
dinadca, 1941, IG, 3. From June 1, 193S to 
Februarj’ 2S, 1941, 20,090 specimens of various 
kinds were tested simultaneous}' bj’ culture 
and guinea pig inoculation; 3,731 specimens 
were positive; 3,273 were of the human and 
45S of the bo%*ine tj'pe. Wliile culture failed 
in 323 instances (S.G per cent) the guinea pig 
test failed in S29 (22.2 per cent). Culture is 
considerably more sensitive on the wliole than 
guinea pig inoculation. However, the latter 
test is superior for the demonstration of the 
bo^^ne tubercle bacillus: inoculation failed in 
56 (12.2 per cent) of the 458 bodne positive 
specimens, culture failed in 76 (16.6 per cent). 
Culture failures occurred in 7 per cent of the 
guinea pig positive gastric lavages, 4 per cent 
of sputa, 10 per cent of the pleural e.\udates, 

6 per cent of spinal fluids, 15 per cent of urines, 

7 per cent of pus, tissue, etc. The success of 
inoculation depends largely upon whether the 
inoculum is homogenized. Specimens used 
for inoculation were tested in the native state 
unless judged to contain numerous microbes 
pathogenic for animals. Nearly all specimens 
were homogenized for culture, although this 
procedure damages the organisms. The 
greater the bacillary content of the culture, 
estimated from the colon}' coimt, the gre.ater 
was the probabihty of a positive guinea pig 
test. Each specimen was equally divided for 
inoculation and culture; it might be assumed 
that absence of tubercle bacilli from the por- 


tions used for inoculations was responsible for 
the increasing failures as the bacillary content 
decreases. This is hardly acceptable when the 
amount of increase is considered. A certain 
minimal amount of bacilli capable of propaga- 
tion is required for the production of tubercu- 
losis in guinea pigs. This number probably 
depends on several conditions. The initial 
\'irulence, the degree of attenuation by homo- 
genization, and the variable resistance of the 
guinea pigs are important. A total of 136 
guinea pigs died from causes other than tuber- 
culosis, mostly infection with t}q)e 19 pneumo- 
cocci and more frequently in winter and spring 
when their resistance was lowered by a less 
sulTicient diet. Tliis dietary change did not 
alter the resistance of the guinea pigs to in- 
fection with tubercle bacilli. It is concluded 
that the guinea pig test could safely be omitted 
for a Large proportion of specimens; it is used 
now' only for a few kinds of specimens. Differ- 
entiation of cultures of tubercle bacilli and 
saprophytes is difiicult, and even the expert 
must sometimes resort to testing doubtful 
colonics on guinea pigs, preferably by intracu- 
taneous inoculation . Culture is more econom- 
ical than inoculation; typing is made possible 
tlunugh direct observation of the colonies and 
a positive diagnosis can be obtained in three 
or four weeks, ag.ainst six weeks \vith the 
guinea pig test. The method employed for 
culture is described in detail . — Diagnostic 
Demonstration of Tubercle Bacilli (An A6- 
stract, see beginning). Pub. Health Rep., July 6, 
1947, 62: 47.— {0. Pinner) 

Normal SedimentationRates in Active Tuber- 
culosis. — Normal sedimentation rates were 
found in 20.8, 34.6 or 36.9 per cent of active 
cases, depending on the criteria used to deter- 
mine acti'i'ity of the disease, in 1,066 cases of 
active pulmonary tuberculosis admitted to the 
Sampson Naval Hospital. The test, however, 
continues to be of value in this disease if used 
with careful regard for its limitation . — Normal 
Sedimentation Rates in Active Pulmonary Tu- 
berculosis: A study of 1,066 Cases in a Naval Tu- 
bermlosis Center, T. H. Noehren, J. Lab. & 
Clin. Med., May, 1947, 32: 596. — (F. G. Petrik) 
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historj' of rheumatism. In addition, there is 
no marked anemia, an insidious onset, no leu- 
cocjdosis, and, although the effusion may be 
large, the symptoms, especially precordial 
pain, are not marked. To have the pericar- 
dium as the sole site of tuberculous infection 
is rare. Pericardial effusion as the first clinical 
manifestation of active tuberculosis is not so 
uncommon. It seems generally agreed tliat 
the pericardial sac is relatively immune in a 
general miliary spread, and it appears that, if 
miliary spread is present, it is probably subse- 
quent to a pericardial lesion. Tuberculous 
pericarditis is often shown to have followed 
involvement of the mediastinal lymph nodes 
and is spread through the lymphatics. Once 
thefpericardium becomes infected, there fol- 
lows an effusion with cardiac embarrassment 
lasting for several months, succeeded by 
phases of decreasing effusion with temporary 
recovery and finally increasing tliickening and 
fibrosis of the pericardium, leading to conges- 
tive failure and death However, there may 
be recovery from a transient effusion, mth ab- 
sorption of the fluid, giving rise to no residual 
signs or symptoms of pericardial involvement. 
Four cases of pericardial effusion are described, 
one in an infant of 18 montlis. It is suggested 
that tuberculous pericardial effusion may be a 
more common condition than has been pre- 
viously recognized, that it may be insidious in 
its onset, transient in its course and complete 
in resolution. — Tubcrciilotts Pericarditis, H. 
Kopehnan, Brit. M. J., April 36, 1947, 4S03: 
659. — (jR. W. Clarke) 

Atypical Abdominal Tuberculosis. — ^Tjqjical 
abdominal tuberculosis includes cases of (!) 
abdominal primary comple.v, (2) tuberculosis 
of the peritoneum in tlie course of hematogen- 
ous tuberculosis and (S) intestinal tuberculo- 
sis. Tliis paper deals with cases illustrating 
four atypical forms. (1) Fulminant tuber- 
culous septicemia with spread of miliary or 
larger foci of tissue necrosis chiefly or e.vclu- 
sively in the abdominal organs: The illness 
was of four weeks’ duration. There was exten- 
sive involvement of the spleen, liver and 
mesenteric nodes. The chest organs were free 


of involvement. There was a severe leu- 
copenia resulting from bone marrow involve- 
ment. The portal of entry was probably the 
intestine. (2) Unusual distribution and 
changes involving abdominal organs, such as 
large tuberculomata restricted to the spleen, 
liver, nodes or biliary tract; The patient had a 
febrile illness four months prior to death from 
tuberculous meningitis. Necrop^’^ revealed 
primary abdominal tuberculosis. There was 
extensive caseation of the abdominal nodes. 
No such changes were found in the chest. 
There was a caseous cholangitis with intra- 
tubular extension to the liver. The portal of 
entry was thought to be the duodenum. (S) 
Tuberculosis of the abdominal Ijonphatic 
system secondary to old primary infection of 
the lung; There was a fresh exacerbation in 
the glandular component of the thoracic com- 
plex. The infection extended by way of the 
posterior mediastinal nodes to the periaortic 
and periportal nodes. The peritoneal serosa 
and omentum were grossly involved by lym- 
phatic spread. ( 4 ) Hematogenous spread in 
the liver and spleen or both with cavitation: 
In this case there was cavitation in a splenic 
nodule. — Fulminant Tuberailaus Septicaemia 
and Other Atypical Forms of Abdominal Tuber- 
culosis, E. J. Blair & TF. Pagel, Tubercle, 
June, 1947 , 28: 115. — (A. G. Cohen) 

“Reticalotropic” Tuberculosis. — ^Two pris- 
oners repatriated from Germany are described 
in whom fatal, rapidly progressive, pulmonary 
tuberculosis was associated mth wide-spread 
tuberculous lymphadenopathy, especially cer- 
■\dcal and mediastinal, and with changes in 
bone marrow, liver or spleen. Although au- 
topsies were not obtained, biopsies during life 
showed vdde-spread caseation of the bonph 
nodes and marked changes in the reticulo- 
endothelial system suggestive of Hodgkin’s 
disease or acute mononucleosis. — La tuber- 
culose reticulotrope. Forme maligne de la tuber- 
mdose ganglionnaire, P. Cazal, Prcsse mcd., 
February S, 1947, 55: 99. — {E. Bogcn) 

BCG and Tuberculin Sensitiveness. — 
Three hundred and seventy-seven persons 2 to 
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68 3 'ears old who were all Mantoux-negative 
(1:10) were inoculated intracutaneousty with 
0.1 mg. of killed BCG. Tuberculin allergj' 
was revealed in 104 (27.6 per cent). Tins 
allergy e.vpressed itself in the form of an early 
nodule over 6 mm. in'diameter in the inocula- 
tion site; occurrence of the Willis-Say4 phe- 
nomenon (earlj’’ development of general al- 
lergj"^); and delaj’^ed tuberculin positivity. 
The characteristic nodular reaction is the 
main and most reliable guide, it beiog found in 
100 per cent of the cases. The Willis-Saj'd 
sign is not so consistent (69 out of 104 cases). 
Delaj'^ed positivity is sporadic (seen onl}' in 13 
cases). In nonallergic cases the nodule never 
exceeds 5 mm. in diameter and the Willis-Saj'^ 
phenomenon does not occur. Tliis BCG al- 
lergj’’ persisted tlnoughout the observation 
period in about 75 per cent of 34 cases studied. 
The extinction of tubercuhn sensitiveness is 
an unquestionable fact and the usual concept 
of tuberculin allergj' developing as a result of 
a primarj’ infection is no longer tenable. Its 
disappearance, however, does not necessarilj’ 
mean an immediate return to a nonallergic 
condition. Tuberculin sensitiveness means a 
greater resistance to superinfection. Tuber- 
culin allergj' maj' be found in cases of tubercu- 
lous disease with a favorable outlook. The 
use of BCG in the determination of tuberculin 
allergy has the advantages derived from a 
stable antigen and lacks the disadvantages 
connected with the introduction of live organ- 
isms in the bodj'. It pro\’ides also a most 
senmtive and accurate test. — Conlrttnii^Uo ao 
cstudo da alergia infrahiberculinica, J. Rosem- 
herg, Ra\ brasil. de liibcrc., Scptcmbcr-Ociabcr, 
1946, IS: S27.—{A. A. MoU) 

Pneumothorax. — ^At an institution where 
about 3,000 pneumothorax refills are given 
each 3 *ear, 6 c.ases of intrapleural hemorrhage 
occurred in three j'ears; this was an incidence 
of 1 in 2,500. In 5 cases, there was a free 
pleural space without adhesions. In 3 cases, 
pain occurred during the refill; in all c.ases 
pain was noted later in the day. Since the 
needles arc inserted routinely close to the lower 
margin of a rib, trauma to an intercostal nerwe 


was regarded as an unlikelj’’ c.ause of the pain. 
There was no malaise. In 4 c.ases fever was 
noted within three daj’s. Treatment con- 
sisted of immediate aspiration followed bj' 
irrigation with saline until a cle.ar return was 
obtained. Subsequent!}’-, following daily flu- 
oroscopic observation, aspiration and irriga- 
tion were done as indicated. In 4 cases onlj'- 
one aspiration was required. If the first aspi- 
ration was performed untliin forty-eight hours, 
the pneumotliorax space was not lost. The 
bleeding prob.abty comes from vessels beneath 
the p.arietal pleura. Pain on insertion of the 
needle should arouse suspicion of bleeding. — 
Infrapleural Hemorrhage following Artificial- 
Pneumolhorax Refills, A. K. Miller & R. J. 
Rinkcl, Lancet, June £S, 1947, 1: 907, — (A.G. 
Coihcri) 

Pleural "Mice”. — For a dozen j'cars the 
author has been noting sharpty limited shad- 
ows in the pleural carity during pneumothorax 
treatment. These sometimes seem to have 
rhj’tlimical movement simchi-onous nith the 
heart beat, and often seem to be attached os 
appendices of moderate density to the lower 
pole of the collapsed lung. Occasional!}’ they 
are in the pleural c.avity, the so-called pleural 
"mice;” at other times they may be confused 
with pleural adhesions, but alw.ays situated at 
the lower extrenrity of the lung. Many other 
observers have doubtless observed these same 
densities but have not considered them of any 
special importance, nor does the author think 
they present any special diagnostic or thera- 
peutic problem. However he has been curious 
about them, and in 1939 his colleague, F. 
Declercq, published a short report of instances 
observed in the Hospital St. Pierre in Brussels 
(le Scalpel for July, 1939), hoping to follow it 
by pathological reports should there be any 
opportunity for postmortem study of such 
bodies. No such histological studies have yet 
been reported, and the author admits that his 
conclusions regarding their nature lack con- 
firmation. According to Dcclcrcq, tlicy arc 
quite common and arc to bo found in nearly 
half of all films of pneumothorax in which the 
lower border of the lung is ri.sible. Tlio 
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author’s explanation is that the diaphragmatic 
pleura and the parietal pleura, normally in 
contact in the costoplu-enic angle, actually con- 
tain a potential space winch fills with fluid in 
the early stages of pneumothorax treatment. 
This is usuallj’- absorbed later, or if it remains 
it does not show any tendency to increase. 
One would hesitate to call it a pleural effusion, 
it is so trifling in amount. The withdrawal of 
the collapsed lung from the diaphragm may 
be considered a traumatic interference with 
the normal relations of the pleural surfaces 
and thus an irritation. The injected air must 
also be con^dered an irritant. At any rate, 
fluid acciunulates in cei’tain cases, di'op by 
drop, in the costophrenic angle; the irritated 
pleura in tliis angular area, into wliich the 
collapsed lung is forced, exudes inflammatory 
serous fluid, and the fibrinous deposit becomes 
opaque and radioscopicallj'' visible. Wlien 
the lung point, due to its retractility, eventu- 
ally is drawn away, there is sometimes at- 
tached to it an appendage hawng the precise 
contour of the angle. At other times there 
are adhesion-like strings attached, but these 
are often free and move freely in the effusion 
if one has developed. They may have become 
attached to the opposite pleural wall or in 
other cases detached and form the so-called 
pleural “mice.” The S films in which these 
densities have been noted leave much to be 
desired in their reproduction. [Densities such 
as those described by tlie author are occasion- 
ally seen in pneumothorax in the United 
States, and his explanation of their formation 
from fibrinous deposits about a nidus (possibly 
of blood?) on the pleural surface is probably 
correct. It would be difficult to confirm his 
theory that they usually occur first only at the 
lower edge of a collapsed lung in the costo- 
phrenic angle.] — Condensaiiovs polaires in- 
fdrieurcs ohservies aw cours des pneumothorax 
tMrapeutxques, J. Andr6, Le Poumon, Jan- 
ttarxj-Felntary, 1947, 3: 47. — (A. T. Laird) 

Results of Phrenicectomy. — ^A series of 122 
patients ti-eated for pulmonarj’^ tuberculosis by 
phrenicectomj’- between the years 1926 and 
1945 is pres'ented: 82 (67 per cent) died; 11 


(9 per cent) are still under observation; 7 of 
the latter have been clinically cured and have 
been leading a normal life for more than ten 
years; 29 patients (24 per cent) were lost sight 
of. However, 10 of those had been followed 
up over five and up to sixteen years. The 
corrected statistics prove that, of 103 followed- 
up patients, 15 (5 per cent) were clinically 
cured, 6 (6 per cent) were stationary and 82 
(SO per cent) had died; 29 patients died within 
one year after phrenicectomy. Only 4 of the 
deaths were not attributable to tuberculosis. 
In 75 cases, phrenicectomy was the only treat- 
ment; 47 patients received additional treat- 
ment: pneumoperitoneum (4), pneumothorax 
(16), thoracoplasty (13), thoracoplasty and 
pneumothorax (14). The higher the dia- 
pliragm ascended, the more unfavorable was 
the prognosis and the greater was the early 
mortality. The best results were obtained 
noth complete immobilization and a slight to 
moderate elevation of the hemidiaphragm. 
There was no difference in the results for pa- 
tients with or without cavities. Favorable 
results are attributed to the self-healing ten- 
dency in many cases of tuberculosis. On the 
basis of these experiences, the treatment of 
tuberculosis with phrenicectomy alone cannot 
be encouraged. It should not be substituted 
for other types of collapse therapy. — Veinie 
anos dc expcriencia en cl tratamicnlo de la 
tubercxdosis pulmonar por la frenicoparalisis, 
F. D. Gomez, J. C. Negro <fc R. Burgos, Hoja 
lisiol., March, 1946, 6: S6. — (TF. Swienty) 

...^'intracavitary Drainage. — ^Fifteen cases are 
reported in which Monaldi drainage was used. 
In 8 of them no permanent improvement was 
secured and the patients died after a downhill 
course. Three have sfecmed a clinical cure 
which the passage of time has confirmed, 2 
others have improved but cannot be consid- 
ered completely cured, while 2 others still xmder 
treatment have a favorable prognosis. From 
this experience it is concluded that the method 
should not be used in cases where the cavities 
are of long standing and have stiff fibrous 
walls. Under such conditions, even though 
slight reduction in the size of large cavities 
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is obtained, healing of the walls and permanent 
contraction and disappearance of the cavity 
are impossible. Proximity of the cavntj' to 
pleural adhesions is unfavorable for healing. 
Cavities in lung tissue which contains dis- 
seminated nodular lesions surrounded by 
emphysema are not susceptible of adequate 
drainage and healing. Multiple cavdties in the 
same lobe constitute a contraindication to the 
method. Laryngeal tuberculosis does not 
make it inadvisable. The external drainage 
of a cavity is usually not indicated unless the 
measure is supported and supplemented by 
collapse therap3^ Used in connection with 
other surgical procedures, Monaldi drainage 
may render later surgery less extensive, and so 
preserve intact health3'' lung tissue, especiall3’’ 
at the base of a lobe. To avoid serious infec- 
tion of the fistula formed where the drainage 
is introduced, the author advises, in the case 
of an apical ca'vdty, preliminar3'' resection of a 
portion of the first and second ribs. Cavities 
practicall3’’ never become effaced without 
thoracoplast5'’ but in certain cases thoraco- 
plasty may be less extensive if drainage is used. 
Large cavities are prone to be accompanied by 
serious contralateral lesions requiring prelim- 
inar3'' collapse therapy. Monaldi’s method 
should be restricted toMihc relatively rare cases 
of recent localized ca\'itation with relative 
integrity of the other lobes. By its use some 
patients whom it would otherwise seem neces- 
sary to abandon to purely s3’mptomatic 
treatment ma3’’ be benefited. — Quclqucs con- 
siddralions an siijcl dc Vapplicalion dc la 
milhodc dc Monaldi cn Hiberculosc ptdmonairc, 
J, TFtns, Lc Paumon, Jamtanj-Fchrnanj, 1947, 
3: SS. — *4. T. Laird) 

Postural Treatment. — The “hung down 
slanting treatment” requires onlv’ a chaise- 
longue and a few blocks or bricks in the open 
air. No pillow is allowed and dorsal or lateral 
decubitus are the only positions permitted. 
At first the bed is horizontal but gradually the 
sloping position is increased by bricks under 
the front legs of the chair until a slight Tren- 
delenburg position is acliicvcd. Presence of 
effusion and tuberculosis of both b.ascs are 


contraindications. No discomfort has been 
reported although a few restless patients com- 
plain of the prolonged immobilization. This 
treatment is usually associated with phrenicec- 
tom3', pneumothorax or gold therap3'. In 
single upper lesions, homolateral decubitus is 
the rule. In a single basal lesion a phrenic 
operation should precede the cure. Wlien 
both apices are involved dorsal decubitus is 
indicated. The treatment has been used for 
several 3'ears in man3’- patients wdth unques- 
tionable success. It has also the advantages 
of its low cost and applicability at home. — 
La cura dc declive en cl tratamicnlo dc la luhcr- 
etdosis pnlmonar, P. Ncmirowshy, Rev. dc 
tuherc. d. Urxiguay, March, 1946, 14: 7. — (A. 
A. Moll) 

Streptomycin Toxicity. — In order to evalu- 
ate the chronic to.xicity of streptomycin, IG 
patients with active phlmonary' tuberculosis 
were treated with liighly purified strcptomy'cin 
sulfate. They received 3 g. of streptomycin 
daily”, administered at three hourly intervals 
for a period of at least 120 days. There w’as 
remarkably” little irritation at the site of the 
intramuscular reaction. Two patients de- 
veloped manifestations of anaphy'laxis. The 
treatment could be resumed in both patients 
after an interval of several weeks. Fourteen 
patients developed eosinophilia at some time 
during the course of the treatment Cylindru- 
ria appeared in 14 patients, in 10 of them it 
occurred within forty'-eight hours of the insti- 
tution of therapy. Wlien the urine was kept 
at a neutral or slightly” alkaline pH cy'lindruria 
was demonstrable in only' one patient. Re- 
duction in renal function appeared in only' 2 
patients and in one of these the restoration of 
normal function occurred despite the contin- 
ued administration of the drug. Symptoms of 
vestibular dysfunction appeared between the 
seventeenth and twenty'-fifth day's of therapy' 
in all 1C patients. Complete symptomatic re- 
covery occurred in all subjects. Two patients 
develojwd deafness, both had received strep- 
tomycin intrathecally for the treatment of 
tuberculous meningitis. Repeated intrathecal 
administration of not more th.an 0.1 g. of strep- 
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tomycin to patients mtliout e\'idence of cen- 
tral nervous sj’stein disease was well tolerated. 
Larger amounts produced untoward reactions 
at times. There was no so-called histamine 
reaction in the entire gi'oup. — Streptomycin 
Toxicity: Beacimis to Highly Purified Drug 
on Long-contimicd Administration to Human 
Subjects, R: F. Farrington, Harriet Hull- 
Smith, P. A. Bunn & W. McDermott, J. A. M. 
A., June 81, 1947, 134: 679.— (H. Abeles) 

Oxygen Consumption.— Among 335 cases of 
various tj^jes of pulmonary tuberculosis, in 
76;(22.6 per cent) respiratorj- difficulty was 
endenced at rest, as shown by the increased 
o.Kj'gen consumption when this gas was intro- 
duced to replace the air in the circuit used. 
In 132 cases (39.4 per cent) oxygen consump- 
tion decreased under the same conditions, and 
in 127 (37.9 per cent) no changes occurred. 
Knipping h.as already commented on this phe- 
nomenon and explained its compens.atory 
character in tuberculosis. Patients with a 
weakened neuromuscular system increase 
their ox3’gen consumption under basal condi- 
tions. — El consumo de oxigeno en la explora- 
ci6n fundonal del aparato respiratorio, R. 
Burgos, Hoja tisiol., March, 1947, 7: 49. — (A. 
A. Moll) 

Respiratory and Circulatory Responses to 
Oxygen. — ^The respiratory and circulatory re- 
sponses of 81 normal indiAiduals to tlie inhala- 
tion of 100 per cent oxs'gen and IS, 16, 14.5, 
12, 10 or S per cent exj^gen in nitrogen have 
been studied. An immediate decrease in pulse 
rate or respiratory volume occurred in 28 of 
33 subjects when inlialation of 100 per cent 
oxygen followed room air. Tliis suggests that 
some chemoreceptors of the carotid and aortic 
bodies are tonically active at the oxj’-gen ten- 
sion present in the arterial blood of man}’- nor- 
mal men breathuig room air at sea level. An 
increased minute volume of respiration was 
noted in only a few indi'sdduals breathing IS 
per cent oxygen, the majority showing no sig- 
nificant change until 16 per cent oxj'gen was 
inhaled. The respiraton.’^ response to anoxia 
was characterized by extreme indhddual vari- 


ability and by the fact that only slight stimula- 
tion was noted until 10 or 8 per cent oxj>-gen 
was inhaled. The response of the circulatory 
system to anoxia differed markedly from the 
respiratory response. Significant increase in 
pulse rate occurred when the concentration of 
oxj^gen in the inspired air was reduced from 

20.9 to IS per cent. Progressive increases in 
pulse rate accompanied further reduction in 
inspired oxygen concentration. Additional 
exddence of the respiratory stimulant action of 
100 per cent oxygen was obtained. Bradycar- 
dia and a reduction of cardiac output per 
minute were noted simultaneously under these 
conditions. The wide range in arterial oxj’^gen 
s.aturation described by others for indiAuduals 
breathing the same low oxj'gen mixture was 
confirmed. (Authors’ summary.) — The Effect, 
of the Inhalalion of High and Low Oxygen 
Concentrations on Respiration, Pidse Rate, 
Ballisto-cardiogram and Arterial Oxygen Satu- 
ration (Oximeter) of Normal Individuals, R. 
D. Dripps & J. H. Comroe, Jr., Am. J. Phys- 
iol, May, 1947, 149: 877.— (G. C. Leiner) 

Carbon-dioxide Inhalation. — The ax'erage 
volume of respiration of 42 subjects inhaling 7.6 
per cent carbon dioxide in oxygen was 51.5 li- 
ters per minute. The average minute volume 
of respiration of 31 subjects inhaling 10.4 per 
cent carbon dioxide in oxygen was 76.3 li- 
ters. Pulse rate and blood pressure rose under 
carbon-dioxide inlialation. In 19 subjects the 
average maximal ventilation produced by in- 
halation of 7.6 per cent carbon dioxide was 

48.9 liters per minute; by inhalation of 10.4 
per cent, 71.4 liters per minute; by muscular 
exei'cise, 109.6 liters per minute; by voluntary 
hyperventilation (maximal breathing capac- 
ity), 166 liters per minute. The most fre- 
quent s3Tnptonis produced by inhalation of 
carbon dioxide were headache, dizziness and 
dj'spnea. — The Respiratory and Circulatory 
Response of Normal Man to Inhalalion of 
7.6 and 10.4 Per Cent CO 2 with a Comparison 
of the Maximal Ventilation Produced by Severe 
Mtwcidar Exercise, Inhalation of CO 2 and 
Maximal Voluntary Hyperventilation, R. D. 
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relfltiTCly more bacteremias, toxemias, effu- 
sions, empyemata and cases of unresolved and 
relapsing pneumonia in the controls than in the 
immunized group. Similarly, there was a dif- 
ference in the distribution of types in the two 
groups; more cases of types I, II and III oc- 
curred among the controls than among the im- 
munized persons, while the incidence of the 
higher tjT)es was increased in the immunized 
group as compared with that in the controls. 
Active immunization in epidemics of pneu- 
monia, in persons in institutions, in elderly 
persons and in those who have a tendency to 
recurring pneumonia is suggested. (Author’s 
summary .) — Pneumonia in Old Age: Active 
Immunisation against Pneumonia with Pneu- 
mococcus Polysacdiaridc; Results of a Six Year 
Study, P. Kaufman, with the technical assist- 
ance of B. Kaefely, S. K. Kling, C. O’Brien & 
H. Steine, ArcJi. Int. Med., May, 1947, 79: SIS. 
— (G. C. Leiticr) 

Q-Fever. — ^During the period from Febru- 
ary, 1946 through May, 1946, there was an ex- 
plosive outbreak of Q-fever among the workers 
in one building of the National Institute of 
Health. There was a total of 47 cases; data in 
this paper are based upon 45 of these. Ameri- 
can Q-fever is caused by Rickettsia diaporica 
which is immunologically identical with 
tsia bumeti isolated in the Australian variety. 
Diagnosis was based on two criteria.' (1) a rise 
in titer for Q-fever in the complement fixation 
test during the convalescent phase of the ill- 
ness; (2) when no sera were obtained dining 
the acute stage, a strongly positive comple- 
ment fixation reaction during the convalescent 
stage was considered as diagnostic. Usually, 
sera were negative until ten to fourteen days 
after onset of illness. There was no correlation 
between severity of illness and complement 
fixation titer. Rickettsia burneti were isolated 
from the blood of 5 cases and from the sputum 
of one. The incubation period ranged from 
twelve to twenty-tluee days. Definite pro- 
dromal sjTuptoms, lasting one day, were char- 
acteristic; headache, malaise and generalized 
aching were most common. The severity of 
the disease varied greatly; several patients 


with mild S3Tnptoms were able to continue 
working. There was clinical or roentgen evi- 
dence of pneumonitis in 13 patients. Cough 
occurred in all 13. Five had frankly bloody 
sputum. Ph5’-sical signs of pneumonitis were 
easily detectable in most patients with lung in- 
volvement. White blood and differential 
counts were usuallj'- normal. Sedimentation 
rate was moderatelj’’ increased. In the pneu- 
monitis cases, chest X-ray films showed either 
consolidation, as in lobar pneumonia, or find- 
ings usually seen in a typical pneumonia of un- 
known etiology. Convalescence in some cases 
was prolonged up to three months. Penicillin, 
sulfadiazine and immune serum exerted no ap- 
parent effect on the course of the illness. The 
authors stress the fact that Q-fever can occur 
without pneumonitis; lung involvement was 
present in only 13 of 45 cases in this series. — 
Report of an Outbreak of Q-Fever at the National 
Institute of Health: I. Clinical Features, C. G. 
Spicknall, R. J. Huebner, J. A. Finger & 
TF. P. Blocker, Ann. Int. Med., July, 1947, 27: 
28. — (H. R. Nayer) 

Unusual Pulmonary Disease. — Twenty-six 
cases of an unusual pulmonarj' disease oc- 
curred at Camp Gruber, Oklahoma, in March, 
1944. Every man who became ill had spent 
some time in an abandoned storm cellar, and 
none became ill who had not been in the cellar. 
The onset of the disease was sudden with ma- 
laise, fatigue, muscular aching, chill, fever, 
sweating, constricting pain in the thorax and 
epistaxis. Clinical signs were scarce. Mo- 
nilia albicans may have been the cause of the 
disease. The other laboratory findings were 
of no significance. Chest roentgenograms 
showed disseminated small areas of infiltration 
throughout both lungs and enlargement of the 
hilar Ijonph nodes. Recoverj^ was slow and 
incomplete. In February, 1943, 5 patients 
had been admitted with identical symptoms 
and signs . — An Umiszial Pulmonary Disease, 
J . C. Cain, E. J . Devins & J. E. Downing, 
ArcJi. Int. Med., June, 1947, 79: 626.— {G. C. 
Leiner) 

Eruptive Fever. — Twenty cases are reported 
of a sjmdrome described in the literature under 
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tlie following names: eruptive fever with sto- 
matitis and ophthalmia, erythema exudaiimm 
mvUiforme of Hebra, erythema or herpes iris 
conjundivae, edodermosis erosiva pluriorijici- 
alis and Stevens-Johnson syndrome. Pro- 
dromal symptoms in the respiratory tract are 
follow’ed by lesions of the skin and mucous 
membrane of the mucocutaneous junctions, 
characterized by vesicles and pseudomem- 
branes and accompanied frequently with fever 
and occasionally with bronchopneumonia. 
Complete recovery is usual except for rare ocu- 
lar complications. Ninety per cent of the 
cases occurred between January and June. 
The age of the patients was between IS and 31 
years. In 19 cases the onset was with respira- 
tory sjTnptoms. Conjunctmtis developed in 
14 cases. All patients had oral involvement.* 
Genital involvement was seen in 13 patients. 
Bacteriological examination of the various exu- 
dates and secretions gave no significant find- 
ings. It is probably an air-borne disease due 
to a \drus. — Eruptive Fever with Involvement of 
the Respiratory Trad, ConjundivUis, Stomatitis 
and Balanitis: An Acute Clinical Entity, 
Probably of Infectious Origin; Report of Twenty 
Cases and Review of Literature, S. N. Soil, 
Arch. Int. Med., May, 1947, 79: 473,— (,G. C. 
Leiner) 

Pulmonary Changes in Glomerulonephritis. 
— ^It is claimed tliat it is possible to establish 
the diagnosis of glomerulonejrhritis from the 
X-ray appe.arance of the lung only. The dis- 
tinct features arc a dilation of the heart with 
ingurgitation of the vena azj’gos which can be 
seen as a right paratrachcal shadow the shape 
of wliich may be different in everj* case but is 
sufficiently typical to establish the diagnosis. 
There are two forms of pulmonarj* congestion 
of the uremic type: one predominantb* passive, 
hj’pertensive, chronic, with perivascular and 
intcrstiti.al rc.action; the other active, subacute, 
hj*pertensive, with interstitial and interalve- 
olar reaction and edematous transudation. 
The retention of nitrogen pbys .an important 
r61c in the production of these cluangcs. How- 
ever, as there arc cases with high nitrogen re- 
tention which do not represent the tj-pical lung 


picture, there must be other contributing fac- 
tors.- These may be either a toxemic sub- 
stance which acts upon the endothelial lining 
of the vessels or an agent which acts on the 
central vasomotor control directha The hy- 
pertension caused by glomerulonephritis ag- 
gravated by anuria or oliguria reacts on the 
unprepared myocardium and so causes cardio- 
vascular insufficiency. This has been sub- 
stantiated by electrocardiographic studies. 
On the other hand, inflammatory nephrop- 
athies and chronic sclerosis of the kidney with 
arterial hypertension and high uremia do not 
produce any changes in the pulmonary fields. 
It seems that the circulatory factor pla3’5 the 
foremost r61e in the production of the “azo- 
temic lung.” Nitrogen retention itself plaj’s 
onlj' a secondary r61e by action on the perme- 
ability of the membranes or on the vasomotor 
centre. For this reason, the term “azotemic 
lung” should be changed to "cardiac lung.” 
Eight case liistories are given. — Aspcclos ra- 
diologicos del torax cn la glomenilo ncfrilis 
ag^ida: Conlribucion al estudio del llamado 
“pulmon asotcmico,” J. Alvayay C. & E. Zarate, 
Rev. mid. de Chile, March, 1947, 75: 162 . — 
(TF. Swienty) 

Pulmonary Cysts. — ^Air-filled C3*sts in the 
lungs are more common than usuall3* sus- 
pected. The writers operated on G cases be- 
tween November, 1943 and September, 194C, 
and declined to operate on 10 others because 
of contraindications. Three of the G patients 
were women, one of these a child six ye.ars old. 
Tliese C3'6ts ma3’’ be congenital or acquired, but 
it is often difficult to determine their nature. 
Simple pneumatoceles often disappe.ar spon- 
taneously* and as a rule do not require surgery. 

In diagnosis, simple roentgenograms are the 
most reliable aid. Visualization of walls and 
rounded outline helps to differentiate them 
from tension pneumothorax and empyema. 
Bronchography is also of assistance and bron- 
choscopy h.as both diagnostic and therapeutic 
value. Thoracoscopy h.as but limited value 
and entails some risk. Thoracocentesis and 
pneumothorax h.avc no place in diagnor.s. 
Surgical indications include severe repeated 
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Lemorrhages, continued purulent sputum, re- 
peated hypertensive pneumothorax with or 
without empyema and progressive respiratorj^ 
difficulty. In treatment, drainage with lobec- 
tomy, pneumonectomy or segmentary removal 
of the lung are the measures of choice. Pre\d- 
ous determination of the functional capacity of 
both lungs is most important, as a more ex- 
tensive, often contralateral, operation than an- 
ticipated may be required . In the 6 cases now 
reported2 lobectomies, 2 pneumonectomies, one 
drainage vdth secondary lobar excision and one 
removal of a cyst with lobectomy were per- 
formed. No postoperative deaths or compli- 
cations developed. In the 2 pneumonectomy 
cases, both circulation and respiration im- 
proved definitely. — Tratamiento qidnlrgico de 
los quisles aereos del puhndn, 0. J. Carnes, 
A. Cesanelli <fc F. E. Tricerri, An. de dr. (Ar- 
gentina), March, 1947, 12: S5. — (A. A. MolT) 

Postural Therapy In Emphysema. — Patients 
with respiratory' difficulty, either from heart or 
pulmonary origin, assume,- of their onm accord, 
a sitting position for relief. During some re- 
search work on abdominal pressure, it was as- 
certained that patients with marked pulmonary 


emphysema benefit when placed in a horizontal 
position, and even in a modified Trendelenburg 
position. Twenty patients with considerable 
emphj'sema complicating either asthma, bron- 
chitis or tuberculosis of the lung were placed 
in dorsal decubitus with an 8 to 10 degree 
Trendelenburg inclination. In some cases 
this was continuous; in others at intervals; in 
a few, only at night. In 11, improvement of 
the condition was immediate; 6 adopted volun- 
tarily the new position for sleeping purposes 
and 2 even increased the inclination of the bed. 
Spirometric determinations in 10 patients 
showed that in a slanting position, as compared 
to a sitting position, reserve air decreases ap- 
preciably. On the other hand, there is but 
little change in the vital capacity, tidal air, 
respiratory volume per minute and ventilation 
equivalent. This treatment must be consid- 
ered as purely palliative and in the same cate- 
gory as the use of abdominal belts and pneu- 
moperitoneum. — Accidn de la dedivoterapia en 
algimos enfisematosos disneicos, R. Rimini, J. 
Duomarco & L. P. Arboleda, Rev. de inhere, d. 
TJmguay, December, 1946, 14: 931, — (A. A. 
Moll) 




THE EFFECT OF STREPTOMYCIN UPON PULMONARY 
TUBERCULOSIS 

Prclimlnarj’ Report of n CoUperntive Study of 223 Patients by the Army, Navy and 

Veterans Administration' 

The function of this jtnpcr is nf once <o serve as an inlroihtclion for llie }:ioni> 
of seven papers whicli follow it ami to snnnnarize the restilts which they will 
present :it lensith. I'lie introdnetion is necessary to av(»iil reiteration of pro- 
cetlnral details which were, by ajireement, eonnnon to the seven studies which 
the papers will describe. The suinniary is for the eonvenience of the more 
casual reader and includes the judtiments of an impart itd eommiltee which was 
appointed to assay the roentfienographic evidence which the studies disclosed 

INTHOmCTION 

1, }iack{iroutt(}: ^'ery soon after the discovery of streptomycin iti Waksman's 
laboratory and the rlemonstration of its elTectiveness against the tubercle 
bacillus in vitro (1), Hinshaw and his collaborators undertook to investigate 
its action in tuberculosis. The results of their experiments upon guinea pigs 
wore iniblished in December. Ifl-l-l, and their lirst rciiort of a continuing study 
(2) upon txiberculosis in man appeared in Sei>tember, 10-15 (3). In January of 
15)10, the Committee on Chemotherapy and Other Agents of the National 
Research Council, utilizing funds jn-ovided by the Strejitomyein Producers 
Association, launched a small but important stuily, directed iirimarily at the 
toxicity of streptomycin in tiie clinical treatment of tuberculosis, \mdcr Mc- 
Dennott (4). 

By rtlay of 15)4(5, sufiicient data from llic.-e j)rogre.ssing studies were availaldc 
to the Army, the Navy, and the Veterans Administration to justify an in- 
vestigation into the cfi'ects of s(rei)tomycin upon jnilmonary tuberculosis in man. 
Representatives of the three I'ederal agencies accordingly met to plan the study, 
with the advice of representatives of the United States Public Health Service, 
the National Research Coimcil and the National Tuberculosis Association. It 
was agreed that the venture would be a cooperative one so that, a large body o^ 
material co\ild be studied, and (hat each agency would participate to (he extent 
which its supplies of streptomycin, exceedingly small at that time, i)eimittcd. 
It was agreed (hat a common jirotocol would be adopted and followed in all 
cases, so that, the evidence which was .secured would have. more statistical 
validity. It wa.s agreed tliat publication of resuK.s would be simultaneous and 
would not be undertaken until four mouths after the conclusion of treatment. 

In consequence of this agreement, tlie Army undertook to establi.sli a Study 
Unit at Fitzsimons CJcneral Hospital, the Navy at U. S. Naval Hospital, Samp- 

' Itlamiscript was prepared by (lie Streptomycin Committee, Central Onice, Veterans 
Administration (.loiix B. BAHNa\xu„ AI.D., Paim, A. Bunn-, AI.D., AnTiiun U. Waukkr, 
M.D., Srcrclani), at the rocpiest of the SurReons General of the Army, and the Navy, and of 
the Veterans Administration hospitals which cooperated in the study. 
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STRICPTOMYCIN IN PUIiMONAIlY TUDERCUROSIS 


\YOUsly observed. It should also be staled that, for administrative reasons, 
the patients who received streptomycin were assigned to special wards and that, 
though they received the same diet as other patients, they undoubtedly received 
more attention from the nursing staff. 

(c) Surgical procedures: No pneumothorax was to bo present on the side 
towards which treatment Avas primarily directed, nor was any collapse therapy 
to be introduced during treatment except in the ease of acute contralateral 
spreads, if the investigator eared to employ it. If contralateral pneumothorax 
or phrenic p.aralysis, or if pncumoperitoneijm was present prior to treatment, it 
was to be maintained at its preexisting level. A preference was indicated against 
collapse procedures during the after-treatment period of observation, although 
they Avcrc permitted if the investigater deemed them essential to the patient’s 
welfare. This preference and, indeed, the avoidance of surgical measures during 
treatment were considered necessaiy in order to determine the incidence and the 
fate of relapses and spreads. 

(/) Age of patients: All patients were to be under 45 years of age. Tliis 
stipulation was made in order to diminish variations amongst the group hi this 
respect. 

3. Regimen: A daily dosage of l.S g. was agreed upon, 0.3 g. being injected 
intramuscularly ever}’' four hours, day and night. A few patients, started late 
in tlie study, received a daily dose of 2.0 g., 0.4 g. being injected eveiy four hours 
from S a.m. until midnight. .‘Ml patients were to receive streptomycin for 120 
days. These decisions concerning dosage and duration of treatment were ad- 
mittedly arbitrar}'’ for there were no data on which to base an informed judg- 
ment but, in order that the study have any statistic.al significance, it ivas con- 
sidered essential that this first group of patients be treated in accordance with a 
single regimen. 

4. Laboratory Procedures: Tlie potential ability of streptomycin to interfere 
with auditorj’’ and A^estibular function, renal function and blood formation, 
having been established b 5 ^ the work of previous investigators (2, 4), the following 
observations were requu-ed: audiogram and caloric test of vestibular function, bj' 
a technique Avhich was prescribed, prior to commencing streptomycin therapy 
and at weekly intervals after the development of vertigo; complete urine analj'sis 
on three occasions within tAVo weeks preceding treatment and eveiy two da 3 ’-s 
during treatment; urea clearance and measurement of the nonprotein nitrogen 
concentration of blood senim immediatelj’’ prior to treatment and at t\A'o-Aveek 
interA'als thereafter; complete blood count prior to treatment and at weekly 
intervals during therapy. The bromsulphalein test of liver function Avas to be 
made at the beginning of treatment and at its end. 

In order to observe the progress of disease, the folloAving procedures were also 
requu-ed: stereoscopic and lateral X-ray films of the chest Avere to be taken 
immediately before streptomycia administration was commenced, single films ' 
being taken cA’-erj’- turn Aveeks during treatment, with’ stereoscopic films eA'^er3’' 
month and films in lateral . position as required; a A’-erified sputum or gastric 
lavage Avas to be examined for. tubercle bacilli immediately .prior to treatment 
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STREPTO^n'CIN IN PXJLMONART TUBERCTTLOSIS 


2. RoentgcnograpMc Observations: Since the lesion under discussion is a pul- 
monaiy one, the most important single observation to be made ivould appear to 
be the roentgenographic changes which occurr during the couree of treatment. 
It is unfortunate, therefore, that this observation must have such a large sub- 
jective element, and be so literallj'' in the e 3 'es of the beholder that its validity 
has been suspect. In an attempt to minimize this objection, the President of 
the American Trudeau Societ}’’, at the request of the I^eterans Administration, 
appointed a jurj’- of nine phthisiologists, no one of whom had been concerned with 
the investigation other than as a matter of general interest. Tiie following seven 
members of this jurj-- met and read X-ra}'" films for six consecutive daj's in Jul}'’, 
1947: Drs. Bruce H. Douglas, H. Harold Fellows, ICirb}’- S. Hewlett, Jr., N. 
Stanloj’- Lincoln, H. McLeod Riggins, Rollin D. Thompson and Julius L. Wilson. 

i\mong the 387 cases which were presented to the jur 3 ’’ at that rather rigorous 
session, there were 219 from six of the seven Units contributing to this S 3 Tn- 
posium. One hundred and thirt 3 ’’-one of these 219 had been treated with strepto- 
m 3 ’'cin, SS had not been so treated. Films from the seventh Unit (Fitzsimons) 
were unfortunately not available, but in the opinion of a previous jur 3 ', working 
under less favorable circumstances to be sure, the results from this Unit had been 
superior to a majority of the others. The omission is not, therefore, believed to 
have weighted the evidence in favor of streptom 3 'cin; rather the reverse, 

Tlie details of the presentation were arranged with the advice of statisticians 
and with the design of removing the influence of external suggestions and, 
indeed, of the viewer's own memor 3 \ Each juror had his own sot of three 
viewing boxes, removed in space though in the same room, and no consultation 
between jurors took place. Films from treated and untreated cases were mixed 
at random and were unmarked with the exception of a few films from a single 
Unit which had been cra 3 ’oned in a suggestive manner. The envelopes contain- 
ing the films were similarh' unmarked or their markings concealed. Each case 
was viewed b 3 ' three jurors. Although each c.asc was reviewed, as will ai)j)car, 
from several points of view, no juror s.aw films from the same case more than 
once in the s.ame da 3 '. Each juror recorded his answer to the several quc.stions 
which were asked of him on specialh' prepared cards at the time he viewed the 
c.nse and did not, subsequenth*, see thase c.ards. It was, in short, a sincere 
attempt to obtain completch* unbi.ased judgments from the jur 3 ’ ; an attempt that 
was, perhaps, unnece.ss.aril 3 * elaborate considering the vast number of films which 
were examined. 

Each c.asc w.as rcprc.=cntctl 1)3' three films which were vicwc<l, either individualK' 
or in a varict 3 ' of groupings, on succc.ssive d.a 3 's. In the c.ascs which had rcccivc<l 
slrcptonn'cin, these films had been made, respect ivcl\', sixtA' d.a 3 's prior to the 
commencement of thcrap 3 ', on the daA* upon which it was started, and at tfie 
conclusion of treatment. In the untreated the fihn« were similarh* spaced 

in time. A v.ast amount of statistic.al .'in.ah'sis )ipon the 5,000 cards which re- 
sulted from this review will have to be made. But the following data have been 
selected from tliom upon the points which seem most gennat'.e to the pre.-ent 
review; 

Tup-'’ of lesion: On the .second d.a 3 ' of the .‘^cssion, the juror? were risked to 
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describe tbe type of pulmonarj'- lesion in terms, amongst others, of extent, 
character and stability. They -were to do this by examining a single film, the 
one taken immediately before the commencement of streptomycin or, in the 
untreated cases, the film (^ 2 ) which corresponded to it in time. Table 2 
indicates the results of this estimate. 

Of the 131 cases about to receive streptomycin, 108 (83 per cent) were regarded 
as far advanced, with the balance moderatelj’- advanced. This classification 

TABLE 2 


Rocnlgcnographic description of lesions hy jury 


HOSPITAL 

STAGE or DISEASE 

EXUDATIVE COMTOKENT 

STAEtLITV 









UN- 

STABLE 


TA { 

MOD 

MCI 

100% 

75 % 

50 % 

25 % 

STABLE 


Treated Cases (131) 


Otcen 



1 ® 


7 

5 

1 

0 

15 

Sumnount 

24 


0 


16 

G 

0 

6 

22 

Rutland Heights 

IG 


0 


S 

4 

1 

2 

15 

Hines 

15 


0 

■■ 

11 

7 

0 

4 

15 

Livermore 

15 

5 

0 

3 

7 

9 

1 

2 

IS 

Sampson 

29 

3 

0 

4 

14 

12 

2 

5 

27 

, f Number 

lOS 

23 

0 

20 


43 

5 


mm 

TotaHn . 

(Per cent 

82.5 

17.5 

0 

15.3 


32.8 

3.8 

m 

m 


Untreated Cases (SS) 


Otcen 

0 


8 

0 

1 


7 

4 

7 

Sunmount 

2 


3 

0 

4 


2 

3 

15 

Rutland Heights 

10 


2 

2 

S 


0 

1 

IG 

Hines 

S 

9 

3 

0 

4 


7 


13 

Livermore 

G 

14 

2 

0 

6 


6 


20 

Total 

2G 

44 

IS 

2 

23 

41 

22 

17 

71 

cent 

29.5 

1 

50.0 

20.5 

o o 

2G.1 

4G.G 

25.0 

19.3 

80.7 


agrees reasonably well with that of the investigators who, grading the entire 
scries of 223 cases (table 1), recorded 70 per cent as f.ar and 29 a.s moderately 
advanced. One hundred and twenty-six (90 per cent) of the 131 cases were 
.said by the jury to have an exudative component of 50 per cent or more in at 
least one lung, and only 5 cases were considered to be predominantly proliferative 
disease; SO per cent of the lesions were termcKi unstable. The SS ca.scs which 
did not receive streptomycin were examples of ]cs.s advanced disease (21 per 
cent being graded .n.s minimal) with a higher percentage of proliferative com- 
ponent (it being prcnlominant in 25 per cent), though the instabilitv of the lesions 
w;is reganied a.s quite simil.ar in the two group.s (SI and SG per cent).* Ifibforal 
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It vras the judgment of the jurj' that little or no improvement occurred in the 
proliferative or fibrocavemous lesions of the treated patients. In this respect 
the treated and untreated groups were similar. In the case of avudative lesions 
treated by streptomycin, hon’ever, 85 per cent of the lesions cleared somewhat 
during treatment and, witli a single exception, the balance remained stationarj'. 
This result was observed although two-thirds of the lesions had been recorded as 
stationarj’' or progressive at the time treatment was instituted and although the 
jurj’’, on the basis of its e.xamination of pre-treatment films, had predicted that 
58 per cent of them would never or rarely improve on bed-rest alone in a similar 
period of time. In the untreated cases, the adjudged results were veiy differ- 
ent; only 30 per cent of the exudative lesions improved on bed-rest during the 
120-day period, although 36 per cent had improved in the period of preliminary 
obser\’ation. This incidence of improvement (30 per cent) tallied reasonably 
well with the prediction (20 per cent) of the jurj', made after its examination of 
the earlier films, of what would often occur. 

No claim is made that the untreated cases represent ideal controls. Indeed, 
for the purposes of argument, they may be disregarded as controls and the 
contrast in results between the two groups may be ignored. The conclusion 
remains the same. The case for streptomycin rests primarily on the fact that, 
during treatment, some degree of roentgenographic clearing occurred in 85 per 
cent of lesions of which a majoritj* had been stable or progressive before strepto- 
mycin was instituted. This appears adequate evidence of the superiority of 
streptomycin and bed-rest to bed-rest alone. As to the effects of stre])tomycin 
without bed-rest, no evidence had been adduced nor is it planned to obtain any. 
Streptomycin must be regarded as ancillary to bed-rest and not as a substitute 
for it. 

There is no intention of exaggerating the extent of the clearing which, it 
appears, the use of streptomycin produced. Only 3 of 222 lesions entirely dis- 
appe.arcd during therapy (t.able 3 III). In a vety' considerable number, the 
clc.aring was minimal. The fact remains that .streptomycin altered the trend of 
the di.«ea.se. In the instances where this new and favorable trend is not marked 
nor continued, it may still bo suflicient to make the patient eligildc for a thora- 
coplasty which he could not, before, have endured. The comment of one Study 
Unit (Sampson), that thoracoplastic-s had been made pos.siljlc in 10 of a series of 
21 patients with large cavitic.', m.ay prove a very proper indication of the use- 
fulness of .‘’treptomycin. 

A final comment derives from the observation (table 5) that S per cent of 
patients showc<I extension of infc'ction during the Last two months of f hcrafiy and 
10 per cent showtxl cxten.«ion of infection soon after its coticlusion. In the 
former instance certainly, and in the latter in.sl.ance ])rob:ibly, the rictin’i of 
streptomycin has l)een suppressive ratlier than curative. This ob-crv.ntion min! 

Ik* borne in tnind in de'ennining the duration of stre;)tomycin ther.apy and in 


considering the dcsimbility and timing of .‘■urgical measures. 

In this .ccction of the paper, dealing with roentgi noptr.aphie change', 
ol.o'crvations and opinions of the jury have lieen i trc'=sc:l almo- 1 to tlic exclu- 


the 

■inn 
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of those of the investigators. This has been deliberate and with the design of 
excluding any bias which might, theoretically, influence the latter group in re- 
cording observations that have a considerable subjective element. It was this 
rationale which was behind the decision to use a jury. The judgment of the 
investigators is, however, distinctly important for the purpose of this summary 
article. It ivas formed with more deliberation; it was based on access to more 
films; it is available on 223, rather than on 131 patients. It is recorded in 
table 5. 


TABLE 5 

Rocntgenographic changes, according to investigators — treated cases 


During Pre-tre.'itment Observation (223 cases) 

Progression 

Stationary 

Regression 

During Treatment — exudative lesions (216 cases) 

Progression. . 

Progression after regression 

Stationary 

Slight regression 

Considerable regression 

Complete regression 

During Treatment — cavities (182) 

Larger or unchanged 

Smaller 

Closed or lost to view 


NVIIBEE 


168 

38 

17 


ME CENT 


75.3 

17.1 

7.6 


1 

IS 

14 

64 

123 

6 


0.5 

8.3 

6.5 

25.0 

56.9 

2.8 


68 

67 

47 


37.4 

36.8 

25.8 


During Post-treatment Observation (195 cases) 

Progression 

Stationary 

Regression 


32 

86 

77 


16.4 
44.1 

39.5 


In the opinion of the investigators, at the time treatment with streptomycin 
was started, the disease was progressive or stationary in 92 per cent of the 
patients. In the opinion of the jury (vide supra), only 67 per cent of the lesions 
fell in these categories. One reason for this discrepancy, other than a conflict in 
judgment and the quantitative difference in material, has ahead}’- been pointed 
out and undoubtedly accounts for a portion of it. A patient with a progressing 
lesion in one lung, against which treatment was to be directed, would be recorded 
by tlie investigator as progressive even tliough he might have a regressing lesion 
in the contralateral lung. By the jury, both the progressing and the regressing 
lesions would be recorded since tliey were asked to judge each lung separately. 

There happens to be precise agreement between the investigators and jury 
upon the roentgenographic changes which occurred in exudative lesions during 
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streptom 5 ''cin therap 3 ^ According to the investigators, some degree of clearing 
occinxed in 85 per cent of patients. According to the juiy, So per cent of lesions 
showed changes of this character. 

3. Clinical Observations: While it is a little difficult to present statistics on 
“increased morale” and “increased sense of well-being,” definite as thej’’ maj’’; be 
and constantly as thej’" are referred to b 3 '’ the investigators, the majorit 3 '’ of the 
clinical observations are objectivel 3 ’’ made and can be readii 3 ’' measured. Results 
of the investigators’ observations upon weight, appetite, cough, sputum and 
fever appear in table 6. 

Swiimary of clinical observations: As a glance at table 6 reveals, there was a 
markedl 3 ’- favorable effect upon bod 3 ’' weight, appetite, cough and sputum in 
approximately 80 per cent of the 223 patients. A sensible reduction of temp- 
erature in those who were febrile occurred in neai’ly as high a percentage. With 

TABLE 6 


Clinical observations during therapy 


OBSERVATION (223 PATIENTS) 

INCIDENCE 

EXTENT 

Number 

Per cent 

Weight increase 

ISS 

84.3 

12.3 lbs. (avg.) 

Appetite increase . . . . .- 

19S 

85.2 

Marked 

Cough decrease 

178 

79.8 

Marked 

Sputum decrease 

178 

79.8 

80 to 31 cc.^ 

Temperature decrease 

Sedimentation rate 

117 

73. P 

To normal in 76 patients 

decrease 

94 

51. 1> 

Definite 


1 Average dailj’' output, before and after treatment, of 115 patients from four Units 
reporting on this point. Two other Units report amounts became “negligible.” 

= Of the 160 patients who were febrile at commencement of therapj\ 

® Of the 184 patients who had increased rates at the commencement of therapj'. 

the exception of weight, all of these effects were prompt in making their appear" 
ance, and were usualty fully developed within the first two to four weeks of 
therap 3 ^ The increase in weight appeared more slowl 3 ’' and was, at times, a 
gradual rise continuing througliout treatment and into the subsequent observa- 
tion period (Rutland). Sputum was reduced in viscosit 3 ’- and purulence as 
well as volume. These striking reductions in the signs and S 3 'mptoms of 
toxemia were usualty associated with concomitant improvement in pulmonar 3 ’' 
lesions but occasionally occurred, to some degree, in the absence of such im- 
provement. 

4. Laboratory Observations: The development of resistance to streptom 3 ’'cin 
b 3 ’' tubercle bacilli will be dealt with in section 5 of this paper. The other 
laboratory observations are, for the most part, concerned with discovering the 
toxicit 3 ’’ of streptom 3 ’’cin. Those which are not so concerned will be summarized 
first. 

- Sedimentation rate of erythrocytes: One hundred and eighty-four (83 per cent) 
of the patients in this series had elevated sedimentation rates at the time 











.r ;7ductioti Ot 

rate occurred dur = v^orraUe ^ v.as 

couUEeuts t^apy- ^^reasrug ^ 

(Sur^o-^^ closed^ corruueut^^ 

toweision. o« 4^. « »'*“‘'''t Sisoo®eo»B- ^V 

oiattet o! onveisi®® ^°'?pVieea«P°''*®‘^“^° aid 18 W ab invesli- 

^ere ^0 cases v.duclr atived>y eutvrely clear ® cul- 

-“b*^ tse -« Sri. e»pWf SS P»^SS “ 



SOD STEEPTOJiyCIN IN PULMONARY TUBERCULOSIS 

Simons and Liveimore, although it was encountered by all Units, involved the 
medical staff rather than the patients. Nurses and pharmacists who handled 
streptomycin solutions frequently developed a sensitivity to the drug which 
manifested itself by an erythematous skin or mucous membrane reaction in- 
vohdng chieflj^ the hands but occasional^, b 3 '' misadventure, affecting the face 
or conjunctiva. 

Minor reactions or reactions which may he fortuitously related to streptomycin 
therapy: Pain at the site of intramuscular injection was constantlj’- observed but 
was scarcelj’’ greater than that encountered AAuth the administration of penicillin. 
Cu'cumoral paresthesia was common. Slight and transient elevations of tempera- 
tures occurred earlj’- in the course of therapj^' in 19 instances (9 per cent). AH but 


TABLE 7 

Toxemic manifestations accompanying therapy 


UANTTESTATTONS 

INCIDENCE IN 223 PATIENIS 

Number 

Per cent 

SnffimfiTitly Sfivfirfi tn stop thftr/ipv 

s 

3.6 

RnfFjoioot.ly spivpjrA to Infovnipt thftrapv 

9 

4.0 

Fever, slight , 

19 

S.5 

VOTOltlOf^ 

22 

10.0 


155 

69. 5 


41 

1S.4 


3 

1 1.4 

TTnnnrj^ r.nsts 

150 

67.3 


45 

20.2 

f*lpn.rnnr.Aj T^pcrease of 

1 

0.4 


204 

91 5 

Caloric stimulation, Diminished response to 

111 

77.1' 


74 

46.8' 

Tliminntion of 

1 

0.4 




1 Of 144 patients upon whom this test was made. 
- Of 158 patients reported upon in this regard. 


6 of these reactions were reported from a single Unit and it ma 3 '' be that, in the 
other Units, they were masked or differently regarded. Nausea and vomitmg, 
occasional^’' of sufficient severit 3 '' to warrant the interruption of treatment, 
occurred in 22 cases (10 per cent). One Unit (Livermore) reported the ratlier 
constant development of a euphoria in then- patients. Neither ps 3 ''chosis nor 
jaundice was commented on b 3 '' the present investigators, though several cases 
of the former and one of the latter have been reported in the larger stud 3 '' (7) of 
Avhich this forms a part. The causative connection of streptom 3 ''cin therapy 
with tliem is putative. The histamine-like reactions encountered previous to the 
spring of 1946 did not appear in this investigation and may, therefore, be 
attributed to impurities present in the preparations in use at that time. 

Blood dyscrasias: No instances of blood dyscrasia appeared in the present 
series but it is felt that the subject should be mentioned. Two cases of aplastic 
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anemia, at least one of which terminated fatally, occurred during streptomycin 
treatment of extrapulmonaiy tuberculosis at one Unit (Fitzsimons), Although 
the investigators hesitated to attribute the dyscrasia to streptomycin, it does not 
seem unreasonable to do so in view of the fact that 5 cases (0.7 per cent) of rela- 
tively mild leucopenia with neutropenia and one case of agranulocytosis (in a 
patient with miliarj'^ tuberculosis) appeared in a series of 800 cases treated with 
streptomycin (7). The reactions were quite definitel 5 >- due to the dnig in the 
sense that thej’' were alleviated by its withdrawal. 

Scrmliviiy reaction: An eosinophilia, exceeding 5 per cent and reaching as high 
as 50 per cent, was observed in 155 patients (70 per cent). It was usually below 
15 per cent. It appeared earlj’’ in the course of treatment and often persisted 
intermittent^ until treatment was stopped. A pruritic, erjdhematous maculo- 
papular skin eruption appeared after about ten days of treatment in 41 patients 
(18 per cent). The pruritus was usually easil 3 ’- controlled by benadiyl and the 
eruption disappeaind with continued treatment. In 3 instances, however, a 
severe exfoliative dermatitis developed and in only one of these could therapy be 
resumed subsequentljL 

Renal damage: Casts, although absent from the urine in pre-treatment speci- 
mens, were noted in the urine of 150 patients (67 per cent) at inteiwals throughout 
streptomycin therap 3 ^ Albuminuria was a less constant finding (20 per cent). 
No special attempt was made to maintain an alkaline reaction in the urine. 
The incidence of cylindmria varied enormouslj’ amongst the several Units due, it 
may be, to the care with which it was searched for and reported. The appear- 
ance of casts is probablj^ therefore, an even more constant concomitant of 
streptomj'cin therapj’’ than the above figure would lead one to believe. Although 
these findings stronglj’’ suggest that streptomj'cin is a nephrotoxic drug, the 
damage m this series, witli a single exception, was not sufficiently serious to be 
reflected bj’’ changes in urea clearance or in the concentration of nonprotein 
nitrogen in tlie blood serum. Nor, in the experience of the single investigator 
who mentions this point (Sunmount), Avas there any delajred damage as esti- 
mated by decreases of urea clearance over an after-treatment observation period 
of six months. The single case, to which allusion was made, had a definitely 
decreased renal function at the time streptom 5 'cin was instituted and, on that 
account, had very much higher semm streptom 3 '’cin concentrations than his 
routine dosage would ordinarily impose. His urea clearance decreased from 41 
to 10 per cent of normal mid the nonprotein nitrogen concentration of blood serum 
increased to 63 mg. per 100 cc. before treatment ivas stopped. In this case, the 
renal damage inflicted bj- streptomj^cin would appear to be permanent, for renal 
function is still below the pre-treatment level a year after therapy was stopped. 
The results of the present series maj' underestimate the nephrotoxic action of 
streptonycin for, in tlie larger study (7) of which it is a part, sufficient inter- 
ference with renal function occurred in 17 instances (2.3 per cent) to require 
cessation of therapj'. 

Eighth nerve damage: Some degree of vertigo appeared in 204 of the 223 pa- 
tients (92 per cent) and was accompanied by ataxia. It varied in degree from a 
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slight and occasional sensation of light-headedness to a severity ■which inca- 
pacitated the patient for all movements. Its time of onset also varied widel 3 ^ 
It occurred as earlj’’ as the seventh and as late as the ninety-ninth day but made 
its first appearance during the fourth or fifth week of therapy in a vast majority 
of the patients. After persisting^ in decreasing degree for about one month, the 
subjective vertigo almost alwaj'^s disappeared and, as the patient learned to use 
his other senses, he became able to accommodate, at least partialty, for the 
ataxia. The vertigo was more severe and the accommodation was less complete 
amongst the older patients. Some degree of disability persisted even during 
after-treatment observation, in the sense that manj’’ of the patients were unable 
to walk heel-to-toe in a straight line and experienced some difficulty in focusing 
their vision, particularly after turning theii- heads sharpty. Definite objective 
evidence of this interference with vestibular fimction was provided b}'' the 
diminution or absence of response to caloric stimulation which was e.xliibited by 
111 of the 144 patients (77 per cent) upon whom this test was reported. The 
time of onset of this diminished response is similar to that of the subjective 
S3rmptoms of vestibular disturbance but, unlike them, it has shown no tendenc3'’ 
to improve during the remainder of treatment or during the subsequent period of 
observation. It ma 3 ’- prove to be permanent. The discrepancy in incidence 
between vertigo (92 per cent) and lab 3 T'inthiDe d 3 ’^sfunction as revealed b 3 ’’ tlie 
caloric test (77 per cent) is difficult to understand. 

The frequency with which tinnitus was reported varied widel 3 ’’ in the different 
Units. It occurred in approximatety one-half of the patients. 

Audiometric readings disclosed a loss of hearing, sometimes in tlie low and 
sometimes in the high range, in 5 cases (2 per cent), but these changes were 
slight and temporaiy, disappearing with continuation of treatment. There 
was onl 5 ’' one instance of deafness, in the sense of a diminished ability to hear 
the spoken voice. This occurred (Rutland) in a patient who developed an 
extremety severe exfoliative dermatitis. Unlike the vestibular disturbance, the 
deafness is reversible. In this instance, and in 9 instances (1.2 per cent) in the 
larger series to which reference has been made (7), it returned towai'ds or to 
normal within one month after therapy was discontinued. 

Liver function: As revealed b 3 ^ the bromsulphalein test, streptomycin had no 
hepatotoxic action in the 55 patients upon whom this observation was reported. 

5. The Development of an in vitro Resistance to Streptomycin by Tubercle 
Bacilli: The data ivhich the Arm 3 ’’, Nai'3’', Sunmount and Livermore Units have 
accumulated on this point are summarized in table S. The other Units have, 
thus far, been unable to obtain these data on their patients. For the purposes of 
this discussion, organisms which are onl 3 ’’ resistant to less than 10 meg. per cc. will 
be regarded as sensitive to streptom 3 ’'cin, since concentrations of tliat order, or 
higlier, are maintained in the blood on the regimen of this stud 3 '. 

It will be observed (table 8) that 95 per cent of the strains of tubercle bacilli 
isolated from patients who had not received streptom 3 '’cin were sensitive to it. 
Tlie growth of all these strains was inliibited b 3 ’' culture media containing less 
than 3 meg. per cc. and the vast majority of them b 3 ' less than 0.5 meg. per cc. 
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discover the presence and incidence of toxemic manifestations. With the out- 
standing exception of vestibular dysfunction, these manifestations were suffi- 
cently unimportant (for example, eosinophilia, fever) or sufficiently rare (for 
example, exfoliative dermatitis, definite renal damage) to make tlie investigators 
conclude that streptomycin was relatively nontoxic, for a potent diaig used over 
such protracted periods of time and in such considerable dosage. The inter- 
ference with vestibular function, however, manifested not only subjectivelj’' by 
vertigo but also objectively by a diminished or absent response to caloric stimu- 
lation, cannot be lightly regarded. It was almost constant in occurrence. It is 
certainly prolonged in its existence. It may be permanent. A certain degree of 
compensation occurred, but both tlie incidence and the degree of economic or 
social disability which it will entail must be determined b3’’ more prolonged 
observation of these patients. It was tlie judgment of the investigators tliat this 
phenomenon alone was sufficient to make inadvisable the use of streptom3'cin in 
minimal tuberculosis, or in any other tuberculous lesion which might be expected 
to respond to bed-rest alone or to other accepted forms of therap3^ No progress 
was made b3'’ this investigation in localizing the pathological changes causing 
this unique and specific toxic effect. In its time of appearance, at least, it has 
proved to be a function of dosage (7) and, presumably therefore, of the plasma 
concentration of di-ug. It remains to be seen whether a shorter duration of 
treatment or a lower dosage regimen will dimmish, or even obviate entire^’’ ,tliis 
phenomenon'. These avenues are being explored by the Federal agencies which 
cooperated in the present investigation as the3'' are by other investigators. 

A second obstacle to successful therapy with streptomycin is the development 
of resistance to it by the tubercle bacilli. The precise time at which this re- 
sistance developed was not proved in the present stud3’' but it was present (to 
more than 10 meg. per cc.) witliin sixty and ninet3’’ da3’'S in cultures from 65 per 
cent and at 120 da3’’S in cultures from SO per cent of the patients from whom 
positive cultures could be obtained. Its extent is such as to make impossible an3’’ 
effective action upon the tubercle bacilli within tlie blood or tissues of these 
patients if the bacilli in the body are as resistant to slreytomycin as they are in vitro. 
This conditional statement poses a prime problem in streptom3’'cin therapy and 
one upon Avhich the present stud3’^ shed some light but, it must be admitted, 
scarce^'' illuminated. To determine the presence of resistance more rapidl3' and, 
once it is demonstrated, to continue or not to continue treatment, that is the 
question. It is temptingl3’' rational to believe that m vivo and in vitro resistances 
parallel one another. Perhaps the strongest, though not a A'er3’- precise, argu- 
ment in its behalf is the fact that the most farmrable progress in the pulmonary 
lesions occur in the first sixty to ninety da3'’s at a time when the organisms are 
susceptible in vitro, and the relapses and spreads occur after thalt time, wlien the 
organisms are often resistant in vitro. The Fitzsimons and Sunmount Units arc 
of the opinion that their evidence favors the clinical significance of in vitro 
resistance, the Sampson Unit tends to be of the oppposite opinion. It would re- 
quire a long series of cases to determine the point; for resistant cases miglit well 
become worse, and sensitive cases become better, quite apart from whetlier they 
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receive streptom 3 >-ciii or not. There remains, also, the possibility that the 
organisms, which, by growing, demonstrate then’ resistance are not typical of 
other organisms in tiiie same specimen or elsewhere in the body, but are the few 
survivors of a larger number whose grovdh was, or would be, inhibited. 

Accepting, for the purposes of this final paragraph, probabilitj’’ as fact- 
agreeing that the development of resistance in vitro indicates the futility of 
further treatment with streptomycin — ^it would be difficult to exaggerate its 
importance. There is no evidence as yet that organisms, once made resistant, 
can recover then susceptibility. As long as resistance persists, not onl}’’ must 
tiie host be unsuitable for streptomj'-cin therapy but animne to whom he trans- 
mits his infection must be similarly unsuitable. This provides an additional 
argument for the investigators’ present unwiUingness to treat with streptomj'-cin 
either minimnl tuberculosis or anj’’ other lesion which may be expected to respond 
favorabl}’’ to other forms of therapy. It was the province of the present study to 
confirm the existence and iucidence of this resistance. No information was 
gaiued as to methods of avoiding it. If it be due to the multiplication of a few 
inherentlj^ resistant bacilli, no change in regimen could be useful and another 
drug must provide tlie answer. If, the alternative, it be an acquired resistance 
consequent upon exposure to streptomj'-cin, a shorter course of treatment or 
even a lower dosage may offer a solution. Tliese expedients are being studied 
by, amongst manj’" otliers no doubt, tlie present investigators. 

CONCLUSIONS 

1. A total of 223 patients with moderatelj’’ and far advanced pulmonary 
tuberculosis have been treated with streptomycin by a vmiform regimen in seven 
Amij’', NavA"- and Veterans Administration hospitals. The results of this co- 
operative venture have been described in summar}’- form, in tliis paper, under the 
several headings of roentgenographic, clinical, and laboratory observations. 
They are described, in proper detail, in the seven papers which follow it and to 
which it provides an introduction. 

2. Tlie roentgenogi-aphic changes, in more than half of the cases, were viewed 
by an impartial jurj>- of phthisiologists, appointed for the purpose b}'- tlie American 
Trudeau Society. It was the judgment of the jurj^" that little or no change 
occurred in the productive or fibrocaseous lesions during the 120 daj'^s of treat- 
ment but that some degree of clearing occurred in S5 per cent of unstable, exu- 
dative lesions which had been unchanged or progressive in more than two-thirds 
of tlie cases for at least sixty da 3 ’S prior to streptomj’-cin therap 3 ^ The judgment 
of the investigators, based on their considei'ation of the entire series, supported 
that of the jury. This quite uniform change in the trend of the disease is re- 
garded as evidence that streptomj’-cin can favorablj' affect pulmonarj' lesions of 
tliis character and tliat it is superior, in this respect, to the effects of bed-rest 
alone. It is not maintained that tliis roentgenographic clearing is often marked, 
or permanent. In point of fact, extension of lesions occurred in 8 per cent of 
cases towards the end of treatment in the present series and in 16 per cent during 
die fii-st to fourth months following its completion. The incidence of sputum 
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conversion was of the order of 40 per cent. In the opinion of the investigators, 
the r61e of streptom 3 ’'cin in tlie treatment of pulmonary tuberculosis lies in the 
partial clearing of exudative lesions, either as an end in itself or as a preliminary 
to the collapse measures which it often makes possible. 

3. The clinical changes during streptom 3 ’’cin therapy were as frequent in 
occurrence as the roentgenographic changes and more impressive in extent. 
Cough and the amount of sputum were almost eonstantl}* reduced; fever, Avhen 
it was present, was similarly affected and more than SO per cent of the patients 
gained an average in excess of 12 pounds in bodj’- weight. 

4. The laboratory observations viiich accompanied this stud}’’ established, or 
rather reaffirmed, two gi'oss disadvantages of streptom 5 ’’cin therapj’-: the extra- 
ordinary and unique damage to the vestibular apparatus which it imposes and 
the development of a resistance b}’’ the tubercle bacilli which, in all probabilitj’’, 
makes the long continuation of treatment unprofitable. The possibilit}’’ of 
minimizing or avoiding these disadvantages by alterations of the regimen is 
being actively pursued. 


CONCLUSIONES 

Efecto de la Estreptomicina sohrc la Tubercidosis Pithnonar: Informc Preliminar 

sohrc 823 Enfennos 

1. En 7 hospitales del Ej4rcito, la Marina y la Administracidn de Veteranos 
ban tratado con estreptomicina, usando un regimen uniforme, a 223 enfermos 
con tuberculosis pulmonar moderadamente o muj’- avanzada. En este trabajo 
describese, en forma sumarizada, el resultado de esta empresa cooperativa, bajo 
los encabezados de observaciones radiogrdficas, cllnicas y de laboratorio, re- 
sen’dndose los detalles para los siete trabajos siguientes, a los cuales siiwe de 
introduccidn. 

2. En mds de la mitad de los casos, las alteraciones radiogrdficas fueron estu- 
diadas por un jurado imparcial de tisidlogos, desgnado ad hoc por la Sociedad 
Americana de Tiaideau, en cuj’a opinidn bubo muy poca o ninguna modificacidn 
en' las lesiones histdgenas o fibrocaseosas durante los 120 dfas de tratamiento, 
pero si algun despejo en 90 por ciento de las lesiones exudativas, inestables, que 
no se habian modificado o se habian agravado en mds de dos terceras partes de los 
casos por lo menos 60 dias antes de la estreptomicinoterapia. El juicio de los 
investigadores, basado en el estudio de toda la serie, apoj’d el del jurado. Esa 
alteracidn casi uniforme en la tendencia de la enfermedad se toma como prueba 
de que la estreptomicina puede afectar favorablemente las lesiones pulmonares 
del gdnero mencionado, y que en ese sentido, supera los efectos del reposo en 
cama por si solo. No se pretende que dicho despejo radiogrdfico sea a menudo 
pronunciado o permanente. En efecto, sobre\’ino difusidn de las lesiones en S 
por ciento de los casos hacia el final del tratamiento en la serie actual y en 16 por 
ciento de uno a cuatro meses despuds de tenninado. La frecuencia de la con- 
versidn del esputo lleg6 a 40 por ciento. A juicio de los investigadores, el papel 
de la estreptomicina en la tuberculosis pulmonar reside en el despejo parcial de 
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STREPTOMYCIN THERAPY IN PROGRESSIVE PULMONARY 

TUBERCULOSISi 

Preliminaiy Report of Clinical Investigation in 37 Patients 

R. 0. CANADA* 

In collaboration nith 

J. T. PITKIN,® G. W. HEJISTEAD,-* G. JACOBSON® AND I^TTLIIA FUNK® 

The Naval Hospital at Sampson, New York was chosen to represent the Navj’’ 
in this cooperative stud}'' of pulmonary tuberculosis. Thirt}’'-seven patients 
were selected ■with considerable care from approximately 1,500 tuberculosis pa- 
tients, using the criteria which have been cited in the introductory paper of this 
series. Tliis is a report of the immediate results of 120 days of streptomycin 
therapy in these 37 patients. 


MATERIAL 

All patients in this series were males between the ages of IS and 41 }’'ears, with 
an average of 25.3 years. Tliirty-one were wliite and 6 were Negro. Of the 
31 M'hite patients, 20 were in part or entirely of Irish antecedents. The patients 
had been on the sick list under observation and treatment for from three to 
twenty-three montlis. The average length of hospitalization before streptomy- 
cin treatment was 8.9 months. All except 2 patients presented roentgenographic 
evidence of recent progression in their pulmonary lesions. Of these 2, one had 
extensive exudative pulmonary involvement vith increasing toxemia. The other 
had predominantly productive pulmonary disease with a complicating tuber- 
culous enteritis. Both had shovm pre\aous progression of the pulmonary lesions. 
The disease was far advanced in 29 and moderately advanced in S in accordance 
with National Tuberculosis Association standards. No minimal disease was 
included. In each patient the sputum was positi'N'e for Mycobaclcmnn hibercu- 
losis on smear and culture within one month prior to instituting antibiotic ther- 
apy. Two patients presented an extensive hematogeneous distribution of 
pulmonary lesions vathout definite evidence of extrapulmonary tuberculosis. 
In addition to the exudative pulmonary disease, glandular and cutaneous tuber- 
'culosis was present in one, tuberculous empyema in 3 and tuberculous enteritis 
in 2. Six patients had a unilateral artificial pneumothorax which was. being 
maintained at the time streptomycin therapy was instituted. In each of the 
latter, antibiotic therapy was directed toward disease in the contralateral lung. 
Two patients had had thoracoplasties and one a temporary iilirenic interruption. 

* From the U. S. Naval Hospital, Sampson, New York. 

* Commander, M.C., U.S.N. Assistant Chief of Clinical Medicine. 

■* Lieutenant Commander, M.C., U.S.N. 

♦Lieutenant (jg), M.C., U.S.N.R, Department of Clinical Medicine. 

' Lieutenant Commander, M.C., U.S.N. Department of Radiology. 

^ Lieutenant, W.R., U.S.N.R. Department of Clinical Pathologj'. 

SOS 
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In only one instance had collapse therapy been instituted within less than three 
months prior to streptom 3 ’^cin therapy. " 

PROCEDURE 

In addition to the laboratory procedures outlined in the protocol governing 
this study, the quantitj'’ of sputum was recorded dailjL No new collapse therapy 
was deemed necessaiy during the course of treatment except in oiie instance 
(case VI), in wliich pneumothorax was instituted to control hemorrhage. The 
general hospital routine, including bed-rest, nursing care and diet, was main- 
tained as closel}’- as possible throughout the course of treatment 

Dosage: The daily dosage of streptomycin was the 1.8 g. prescribed in the 
protocol except that it was increased to 2.4 g. per da 5 ’' in 4 patients and to 3.0' 
g. per day in one who, during the course of treatment, showed evidence of in- 
creasing toxemia. The intramuscular administration was supplemented by a 
daily oral dose of one gram in the 2 patients with enteritis, by continuous local 
application in the one patient with cutaneous involvement and b}'' streptomj^cin 
aerosol in 2 patients who presented eAudence of endobronchial disease. 

TOXEMIC REACTIONS 

The toxemic reactions are smnmarized in table 1. 


TABLE 1 
Toxemic reaciions 


SEVERITY 

VESTTBUIAR 

DISTURB.\KCE 

SEIKRASH 

MOUTH 

IXSIONS 

tebrue 

REACTIONS 

NAUSEA 

Slight 

24 

2 

0 

14 

7 

Moderate 

10 

1 

1 

0 

3 

Severe 

3 

3 

1 

0 

2 

Total 

37 

6 

2 

14 

12 


Vesiibiilar disiurhance: Vestibular disturbance to some degree occurred in all 
37 patients. In spite of the same dosage of streptomj'cin, this varied markedly 
in severity from slight dizziness to severe, almost constant vertigo vdth ataxia, 
nausea and. vomiting. Vestibular disturbance was manifested most frequently 
by a dizzy or a light-headed sensation noted on sitting erect in bed, a feeling of 
falhng to one side or the other, and an inability to focus the e 3 ’’es after turning 
the head suddenly. Those patients who were permitted out of bed experienced 
difficulty in maintaining balance when walking. The onset of vestibular disturb- 
ance occurred earliest on the seventh day of treatment and latest on the seventy- 
fourth day, the average being thirt 3 "-one da 3 "s. Dizziness continued vdth equal 
or increasing severit 3 ’- for an average of twent 3 ’--one days after which it gradually 
decreased. This S 3 Tnptom persisted at the completion of treatment in only 9 
(24 per cent) of the 3 ( patients, whereas unbalance, as determined by inabilit 3 '' 
to walk a straight line, persisted in 17 (60 per cent) of 28 patients tested. The 
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treatment in 14 patients. This consisted of a rise in temperature of one to three 
degrees and lasted from two to five days. It was not regarded as cause for alter- 
ing the treatment. 

Nausea: Nausea and vomiting occurred in 12 patients and was thought due 
to the action of streptomycin either directlj' or indirectl 3 L In 4 of these cases 
there was concomitant vertigo and it was difficult to determine the cause of 
nausea. The nausea continued for an average of three weeks. 

Local reactions: All patients complained of moderatel}’’ severe pain at the site 
of injection. Twentj’’-six patients, who had received penicillin injections pre- 
vious! j’’, described the pain accompan 3 dng streptom 3 ’-cin injections as slightly 
more severe. Stiffness and soreness in the muscles at the site of injection oc- 
curred in eveiy case and gi-adually subsided during the second and third weeks 
of treatment. No skin infections or subcutaneous abscesses developed. 

One lot of streptomycin gave more severe local reactions, but otherwise there 
was no correlation between the toxemic reactions and lot of drug used. 

TABLE 2 


Changes in symptoms during treatment 


CZAKGES 

ANOREXIA 

COUGH 

CHEST PAIN 

WEAKNESS 

Marked improvement 

14 

19 

9 ' 

9 

Moderate improvement 

10 

9 

8 

10 

Slight improvement 

9 

4 

3 

3 

No change 

4 

0 

3 

3 

Worse 

0 

2 

1 

8 

None in beginning 

0 

3 

13 

4 

Total 

37 

37 

37 

37 


RESULTS 

Clinical observations: It is recognized that this new form of therap 3 '’ produced 
a strong ps 3 ’’chological effect in improving the morale and cooperation of the pa- 
tient. However, s 3 Tnptomatic improvement was of such a degi-ee that it seems 
unlikely this can be explained entirel 3 ’’ on the basis of improved morale and better 
cooperation. As shovm in table 2, aU except 4 patients noted increased appetite. 
In 14 this was marked and the patients expressed a desire for abnormally large 
amounts of food, especially during the first month of treatment. Cough and 
expectoration decreased within the first two weeks in 32 patients. Weakness 
and fatigue decreased in the majority after the first month. Chest pain disap- 
peared entirely in 9 patients in whom it had been a bothersome S 3 Tnptom. The 
patients all expressed a feeling of well-being. 

The patients became more alert and showed a greater interest in their surround- 
ings. Tins was particularly noticeable in those who had been the more toxemic. 
Weekly ph 3 "sical examinations of the chest revealed very little change in the 
findings, even in the instances where marked clearing in the roentgenograms was 
e^^dent. 
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further accumulation of fluid in the pleural space the fluid remained positive for 
M. (ubercitlosis. 

Laboratory observations: The eridhroesde sedimentation rate (Cutler method) 
decreased more than 5 mm. per hour in 18 cases, remained approximately the 
same in 16 and increased one to 5 mm. in 3. The decrease of sedimentation rate 
appeared vnth other signs of improvement except in cases with extensive caseous 
involvement where the rate changed ver 5 ’’ little or increased slightly. 

Complete blood counts were not remarkable except that all patients showed 
an eosinophil count in the differential smears of one to 5 per cent at some time 
during the couise of therapjL This was considered witliin the normal range. 
However, in 17 cases (4.6 per cent) the count increased to between 5 and 29 per 
cent. Eosinophilia was of rather short duration in most cases. The 2 patients 
referred to under toxemic reactions, who presented mouth lesions, each had an 
increasing eosinophilia in the two-week period prior to the reaction. Otherwise, 
there was no correlation between the eosinopliil count and the severity or onset 
of the other toxemic reactions. 

The urine analj’ses were witliin normal limits except in several acutel}’’ ill pa- 
tients each of whom had a transient albuminuria with cells and casts. There was 
no eiddence of renal irritation which could be directlj'’ attributed to streptom 5 'cin. 
The urea clearance test used in this studj’’ was that of Moeller, hlclntoshand 
Van Slj’ke. The results of this test, as obtained in this laboratorj’-, were unreli- 
able. Serial nonprotein nitrogen and blood urea determinations showed no 
nitrogen retention. There was no history to suggest prior renal damage in any 
of the patients treated. 

The acid-fast bacterial count of sputum smears showed a continuous decrease 
in 17 of the 37 patients. Of these there were S who had negative smears and 3 
who had negative smears and cultures of the sputum and gastric content at 
completion of treatment. In the remaining 20 patients there was no decrease 
of the bacterial count except that 4 had a transient decrease with subsequent 
rise. 

The streptomycin blood levels were determined bj’’ the cup-plate method (1) 
using a sensitive strain of Staphylococcus aureus as the test organism. One or 
more blood level determinations were obtained on each patient during the course 
of treatment. Blood for the test was dravm one hour after a streptomycin in- 
jection. A total of 44 blood level determinations were made and the results 
are shown in table 3. The dosage of 1.8 g. per daj’’ produced an average blood 
concentration of 17.5 meg. of streptom 3 ’^cin per cc. of serum at this time. 

A detailed report of the sensithdty tests vill be published at a later date. In 
order to better understand and interpret the results of the streptom 3 ’’cin sensi- 
tivit 3 ’’ tests, a brief outline of the procedure (2) used in this laborator 3 ’' is given. 
The test has two phases. The tubercle bacilli are first grovm in broth containing 
various concentrations of streptom 3 '-cin. After an interval of one to three .weeks, 
the broth is examined for grovdh. The broth is then removed from the sediment, 
the latter washed tvice with sterile saline, and poured on slants. The first phase 
shovs the concentration of streptomycin which inhibits grovflh of the bacilli and 
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TABLE 4 
Eocntgcnographic changes 
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t iclal 

3. Proliferative infil- 
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A Disappeared 


0 



20 



Almost complete.. 

1 


Marked 

1 


liloderate 

7 


Slight 

11 


C hlore discrete .... 


6 

D Unchanged 


7 

E Increased 


0 

5. Atelectasis 


B 

Present before 


B 

treatment 



Developed during 


■ 

treatment 



A Increased 



Marked 


■1 

Moderate 



Slight 


■i 

B Unchanged 



C Decreased 


9 

7. Cavities 



Present before 



treatment 



Developed during 



treatment 


3 

A Closed 


4 

B Lost to view 


3 

C Decreased in size. 


17 

Marked 

3 


Moderate 

7 


Slight 

B 


D Unchanged 

B 

5 

E Larger 

B 

5 

Marked 

B 


! Moderate 

2 


i Slight 

2 



1. New Infiltrations. . . 
(occurring during 
treatment) 


2. Exudative infiltra- 
tions 

A Disappeared 

B Clearing 

Almost complete. . 

Marked 

Moderate 

Slight 

C Unchanged 

D Increased 


Consolidation 
Present before treat 

nient 

Developed during 

treatment 

A Resolution com- 
plete 

B Resolution partial 

Marked 

Moderate 

Slight 

C Excavation 


6. Pleural fluid 

Present before treat- 
ment 

A Decreased in 

amount 

Marked 

Moderate 

Slight 

B Unchanged 

Developed during 

treatment 

Slight 
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32 


37 
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TKEAT- 
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31 


amount of exudative infiltration when compared to the roentgenograms taken 
•within the preceding three niontlis. After two weeks of treatment, the infiltra- 
tion was considered to have decreased in S instances, to have increased in one 
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A cavit}’’ was recorded as being lost to \’iew when on serial roentgenograms it 
became progressive!}^ smaller and, wiiile not clearly ^'^sible, it could not be stated 
with certainty that it was still present. There were 3 such cases. In these, the 
cavities were lost to \dew in atelectatic or partial!}' atelectatic lobes. 

The cavities were deemed to have decreased markedly in 3 patients, moderately 
in 7 and slightly in 7; they were unchanged in 5 patients. The cavities Avere 
slightly larger in 2 patients, moderately larger in 2 and markedly larger in one. 
In the last patient (case VI), there was air-trapping following an artificial pneu- 
mothorax. Decrease in the zone of reaction in the parench}uua surrounding 
ca\dties was a fairly consistent finding. 

New cavities appeared in 3 patients who had cavitation befoi'e treatment. 
In all 3, the neAv cavities appeared in areas of confluent infiltration. 

8. Intestinal tuberculosis: There were 2 patients in whom ileo-cecal tuberculosis 
was a severe complication. In each, barium studies of the gastro-intestinal tract 
showed extensive ulceration of the terminal ileum and cecum befoi'e the onset of 
streptomycin therap}'. At the completion of treatment, one (case IV) had 
marked improvement with no roentgenological evidence of remaining active 
ulceration. The other deA'eloped a progressive fibrous contraction of the cecum, 
but had no evidence of active ulceration. Vfiiile the mucosal pattern of the 
cecum and ileum showed less distortion and obliteration, in neither case did it 
return to normal. 


AFTER-TREATJIENT RB.\CTIVATIOX 

Six patients showed extensions of pre\nous pulmonary infiltrations within one 
month after streptomycin therapy was discontinued. Reactivation occurred at 
the site of previous exudative infiltrations which had cleared markedly during 
therapy in 4 and had remained stable in 2. The underlying common factors 
which each case presented Avere: 

(a) Extensh'e exudath'c pulnAonary infiltration. 

(b) Caseous tuberculosis of moderate or marked extent. 

(c) Total caAnty diameter greater than 3 cm. 

(d) Sedimentation rate which decreased little or not at all during treatment. 

(e) A continuously high count of acid-fast bacilli as seen in the sputum smears. 

Tliree of the G patients presented an increase of temperature and sputum 
volume during the third and fourth months of treatment. In all G cases, signs 
of increasing toxemia were present at the time reactiA'ation AA’as first CA*ident in 
the roentgenograms. 

A second course of streptomycin, consisting of l.S g. daily for from forty-fn’c 
to ninety da}'s, Avas giA-cn to 4 of these patients. Since the tubercle bacilli iso- 
lated from the sputa of each case AA'cre rc.sistant to streptomycin at tlic time 
therapy A\-as reinstituted, the results of this second course Avcrc obscrA-cd A\'i(h 
special interest. Data are aA-ailable on 3 of the 4. In each instance there Ava.': 
definite s}'mptomatic improA'ement during the first fcAA- AA'ceks of the second 
course of treatment and in one, the others remaining unchangcfl, there Avns .slight 
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but definite roentgenographic improvement. The}’’ have now been observed for 
from four to six months following completion of the second course of streptomycin 
and have been running a slowly but progressively downhill course. 

CASE REPORTS 

Case I: W. K., a 20-year-old white male, was admitted to a Naval hospital in March, 
1946, following a brisk pulmonaiy hemorrhage. Direct smear and culture of his sputum 
were positive for M. tuberculosis. A chest roentgenogram taken 1 May 1946 showed 
e.xtensive soft nodular infiltrations throughout both lung fields with multiple small cawties 
in the second anterior interspaces bilaterally (figure lA). He was very toxemic with a 
daily temperature of 103°F. On IS Julj’" 1946, he experienced a sudden onset of extreme 
toxenria characterized by temperature above 104°F., tachycardia, dyspnea, tachjimea, 
cj^anosis and lethargjx A bed-side chest film, although not technically satisfactory, 
showed a marked ex-tension of the diffuse infiltrative process in both lungs. 

Treatment with streptom 3 'cin was begun on 25 Julj' 1946 and continued for 124 daj-^s. 
A technically satisfactor 3 '- chest roentgenogram was obtained on IS August 1946, twent 3 '"- 
five days after treatment was started, (figure IB) and showed acute dissemination of 
confluent nodular infiltrations invohdng the major portion of both lung fields. S 3 'mpto- 
matic improvement was er-ident during the second week of treatment. D 3 'spnea, tach 3 '^p- 
nea and c 3 mnosis disappeared and the temperature declined below 100°F. The patient 
became alert. During the third and fourth weeks, there was a gradual increase of tem- 
perature to 102°F. Dosage of streptom 3 Tin was increased after the fourth week from 
l.S to 2.4 g. per da 3 ^ This was followed b 3 ^ a gradual decline of temperature to 99°F. 
where it remained for the duration of the treatment. The sputum decreased from 30 cc. 
per twent 3 ’’-four hours to practical^’" none b 3 ' the seventh week. Although the patient 
had lost approximately 40 pounds in weight during the four months prior to treatment, 
he maintained a stable weight after treatment was begun. 

A chest roentgenogram at completion of treatment (figure 1C) showed complete absorp- 
tion of the diffuse nodular infiltrations in both lung fields. Small cardtation and surround- 
ing infiltration, seen in figure lA, remained in the second anterior interspaces bilateral^-. 
The sputum continued positive. Tubercle bacilli isolated from the sputum at completion 
of treatment were resistant to streptom 3 ’cin in concentrations of 1,000 meg. per cc. 

Case II: W. W. W., an lS- 3 ’ear-old white male, was admitted to a Naval hospital in 
Alay 1946 because of sudden onset of chills and fever. A chest roentgenogram showed 
a small area of exudative infiltration in the apex of the right lung and diffuse, fine, nodular 
infiltrations throughout both lungs, consistent with a hematogenous spread. B 3 - August 
1946 (figure 2A), there had been an increase of the soft nodular infiltration with the ap- 
pearance of fluid in the right minor interlobar fissure. There was also evidence of medi- 
astinal b-mphadenopathy . His clinical course was very toxemic with spiking temperatures 
of 102° to 104°F. daily. The patient lost 35 pounds between IMa 3 ^ and September 1946. 
He became quite lethargic. There were no neurological signs of meningeal irritation and 
spinal fluid examination was normal. The sputum, which had been minimal in amount, 
increased slightly and e.xamination showed M. tuberculosis for the first time. A chest 
roentgenogram in September 1946, just prior to beginning treatment with streptomycin, 
(figure 2B) showed absorption of the interlobar fluid, but further extension of the soft 
nodular infiltrations throughout both lung fields. 

Treatment with streidomycin was begun on 16 September 1946 and continued for 
eighty-seven days. Dosage was decreased from 1 .S to 0.9 g. per day between the fourth 
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3. The number of tubercle bacilli in the sputum decreased in approximately 
50 per cent of the patients treated, as judged by absent or fewer bacilli in serial 
smears of the sputum. In only 3 patients was there failure to identifj’- M. tuber- 
culosis by culture of sputum and gastric contents at completion of treatment with 
streptomj''cin. 

4. The concentration of streptomycin equivalent to the average one-hour blood 
serum level (17.5 meg. per cc.) was bacteriostatic but, as a rule, not bactericidal 
for the tubercle bacilli isolated from the patients before treatment. Tubercle 
bacilli, isolated from 13 patients at completion of treatment, were examined and 
found to be approximatelj’’ 500 times more resistant to the inhibiting action of 
streptom 3 ’’cin. This, however, was not incompatible with a good clinical and 
roentgenographic response to treatment in several of these cases. 

6. Although 35 patients had roentgenographic evidence of progressh’-e pul- 
monary infiltration during the three-month observation prior to streptomycin 
therapj’-, there w-as no further extension of preexisting infiltration during treat- 
ment. Small areas of infiltration, appearing to be bronchogenic spreads, oc- 
curred in 2 instances. There w'as extension of infiltration in 6 patients -within 
one month after treatment ivith streptom 3 '^cin w'as discontinued. 

6. Resolution -n-as more pronounced in the exudative and soft nodular t 3 T)es of 
pulmonary infiltration. Absorption of the productive t 3 ’pe of infiltration was 
obsen'-ed, but was less marked. Fibro-caseous disease showed very little change. 

7. Pulmonar 3 ’- cavities decreased in size or closed in 70 per cent of the patients 
treated. From 24 patients ha^^ng large cavities at beginning of treatment, it 
Avas considered that thoracoplast 3 ’- probably had been averted in 6, and 7 others 
were improved to such an extent that surgery could be performed. 

8. The toxemic reactions to streptomycin \yere not alarming. Skin rash, 
‘mucous membrane ulceration or nausea and vomiting were cause for interrupting 
treatment temporaril 3 ’' in 3 patients and for discontinuing treatment in 2 others. 
Disturbance of equilibrium occurred in every patient. D 3 ’-sfunction of the 
vestibular apparatus, as determined b 3 ' the caloric test, developed insidiously 
and remained for at least one month after completion of treatment. 

SU.MARIO 

La Estrepfomicinoterapia en la Tuberculosis Pulmonar Evolutiva: 

Investigacion Clinica 

1. Treinta 3 ’- siete enfermos con tuberculosis pulmonar exudativa, 3 '’a sola o 
combinada con otras formas de la dolencia, fueron tratados con estreptomicina 
a dosis de 1.8 gm. diarios durante un periodo de 120 dias, aunque hubo pequenas 
variaciones en la posologla 3 ’- la duracidn del tratamiento. 

2. Durante el primer mes del tratamiento hubo en 31 enfermos (84 por ciento) 
mejoria sintomatica 3 ’- disminucidn de la toxemia, e.xpresadas en forma de menos 
tos 3 ’- expectoraci6n, baja de la temperatura, mejor apetito y aumento de peso. 
A partir de entonces, la mejoria fu6 mas paulatina pero continud en todos los 
pacientes, menos 4, que se volvieron mfis toxdmicos durante el tercer y el cuarto 
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meses de tratamiento. Los otros 6 enfermos (16 por ciento) revelaron muy poca 
o ninguna mejoria clinica durante toda la serie de estreptomicinoterapia. 

3. El ntimero de bacilos tuberculoses en el esputo disminuyd aproximadnmentc 
en 50 por ciento de los enfermos tratados, a juzgar por la falta o dcscenso de los 
gdrmenes en frotes seriados del esputo. S6lo en 3 enfermos no se pudo identificar 
el M . tuberculosis mediante el cultivo del esputo j' el contenido gdsf rico al terminar 
el tratamiento con estreptomicina. 

4. Una concentracidn de estreptomicina equivalente al nivel hemos(5rico medio 
en una bora (17.5 megm. por cc.) resultd bacteriostatico, pero por regia general 
no bactericida para los bacilos tuberculosos aislados de los enfermos antes del 
tratamiento. Los bacilos aislados de 13 enfermos al terminar cl tratamiento 
fueron estudiados, mostrdndosc unas 500 veccs mas resistentes a la accidn 
inhibidora de la droga, pero esto no resultd incompatible con una buona rcspucsta 
clinica y radiografica al tratamiento en varies de csos casos. 

5. Aunque 35 enfermos tenian signos radiogrdficos de infiltracidn pulmonar 
evolutiva durante los tres meses de obscrA'acidn antcriores a la estreptomicino- 
terapia, no bubo rads difusidn de la infiltracidn preexistente durante el trata- 
miento. En 2 casos sobrevinieron pcquenas zonns de infiltracidn, aparentemento 
do propagacidn bronedgena. En G enfermos habta extensidn de la infiltracidn 
en tdrmino do un mes despuds do suspenderse la estreptomicinoterapia. 

0. La rcsolucidn fud mds pronunciada on las fomias exudativa y nodular 
blanda de la infiltracidn pulmonar. Tambidn so obser\-d, pero en monor grade, 
absorcidn de la infiltracidn do tipo exudative. La forma fibrocascosa mostrd 
muy poca modificacidn. 

7. En 70 por ciento dc los enfermos tratados las cavemas pulmonarcs dis- 
minuyeron dc tamano o so cerraron. A juzgar por 24 enfermos que tenian 
cavemas grandes al principio del tratamiento, .sc evitd probablcmcntc la toraco- 
plastia en G y otros 7 mejoraron a tal punto que pudicron ser operados. 

S. Las rcaccioncs toxdmicas a la estreptomicina no fueron alarmantes. La 
aparicidn do critema, ulccracidn de las mucosas o nauseas y vdmitos hicicron 
suspender cl tnatamiento temporalnientc en 3 enfermos y abandonarlo on otros 2. 
En todos los enfermos bubo tnistomos del cquilihrio. La disfuncidn vestibular, 
segt'm se detcmiind con la pmeba del calor, nparccid insidiosamento y conlimid 
por lo menos un mes despuds dc terminar cl tratamiento. 

Grateful acknowledpucnt is made for the coTipernlion aail nssistanee of Cnplnin L. D. 
Arlnicklc, M.C., II.S.X., Mcdic.al O.Ticer in Coniinnnd, U. S. Xiiw-vl Hospital, Sanipfon, Ne.r 
York, Commando,'- S. ilritton, M.C., U.S.N., Bureau of Medicine and .Siirpory, Navy 
Department, W.ashincton, D. C., and Lieutenant Commander K. T. Mills, M.C., U.F.N., 

IJ. .S. N.aval Hospital, Pamp'-’on, Ncv.- York. We are indebted to Dr. V.rrn Bridre of noclm*- 
tcr, Nc'.v York for his suggestions in the preparation of this report. 
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STREPTOMYCIN AND BED-REST IN THE TREATMENT 
OF PULMONARY TUBERCULOSIS^-* 

MYRON W. FISHER,’ GEORGE W. FISHBURN< and JOHN B. WALLACE* 

Since June 1946, some 250 patients -nith various types of tuberculosis have 
been treated wth streptomycin at Fitzsimons General Hospital. Tlie present 
report deals only with the 79 patients with pulmonary’’ tuberculosis who have 
been treated under the terms of the protocol designed by the cooperating Federal 
agencies, namely by streptomycin and bed-rest alone without ancillary" collapse 
procedures. 


CLINICAIi JLA.TEIUAn 

Of the 79 p.atients in this group, 44 were white, 33 Negroes and 2 Orientals. 
There were 76 males and 3 females. Fiftj'-two were between IS and 30 j’cars of 
age and 27 between the latter age and 45. 

The pulmonary disease was far advanced in 55 and modcratelj’ advanced in 
24, according to the classification of the National Tuberculosis Association. In 
63, the process was regarded as progressive, in 11 as stationary and in only 5 ns 
regressive. The duration of their illness at the start of treatment ranged from a 
few months to several years. 

All patients were treated for 120 days with 1.8 g. of streptomj'cin a d.iy or, in 
a few instances, 2.0 g. 


r.oi:.\TGENOGn.\rHic on.si:«VATio.vs 

Marked clearing of exudative lesions occurred in 39 patients (49 per cent), its 
extent being grc.ater than would have been anticipated as a result of bcd-rc.st in 
the same length of time. In 29 additional p.atients (.37 per cent), mcKlcr.atc 
clc.aring occurred, of the order that might have been e.\])ccted on bcd-re.st, al- 
though a m.ajority of this group had been .showing progrc.'.sion of their diica.'^c 
during the pre-treatment observation period. 7'ho remaining 11 patients (14 
per cent) cither showed no change or, in 9 in.Mancc.-j, .an cxtcn.«ion of their dise.ase 
after a period of improvement during tlie fin-t two months of therapy. Among 
the pos.riblc rca.«ons for the relative failure of sfrcj)tomycin treatment in this last 
group are an ovenvl-elming infection, the preponderance f)! productive clement,® 
in the lesion and perhap-', after ninety days of treatment, an organi.sm which 
had become rcsist.ant to the concentrations of .streptomycin that were pre.-ent. 
in the body. 

Because of the many variable factors involved in bod.v defen,®'’ against t uIktcsi- 

* From Fit:,»in'.or;.t tirncrr.l Denver, Coloratlo. 

’ Prr.".''r!tril, in p.-irt, hc.^orp the Sr'-.riiorj r.t th'' -t.").'!! nriau.-i! rti'-eiinn of t!;'' 

tiona! Tuti'-rruto-i^ .•V- ’eci.ition, r.",nnc!,<'.''o, Califorr.i.-., Juno IS, l'M7. 

* Fir?’. Sn.C., A.U.S. 

•C.-.pr-.in, M.C., A.U..S. 

* Licuicarvat Coton-!, M.C., A.U.S. 
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losis, it was considered impractical to carry on control studies in humans as one 
might do in laboratory experiments. Hence these results are evaluated solely 
on the basis of experience in treating similar cases before the advent of strep- 
tomj’^cin. 

Sixty-one caxdties were \dsible on X-ray films of the lungs of these patients 
prior to initiating streptomycin therapy. Fifteen of them either closed or be- 
came lost to view during 120 days of treatment, 31 decreased in size and 15 were 
either unchanged or larger. 

Twenty-five of these patients were lost from the series by transfer to other 
hospitals follondng the completion of treatment, but roentgenographic observa- 
tions on the remaining 54 have been continued over a period which averages 150 
days. Twenty-one cases (40 per cent) have shonm continued improvement, 22 
(40 per cent) have remained unchanged and an extension of disease has occurred 
in 11 (20 per cent). If larger experience confirms this finding of a progression of 
infection relatively soon after the termination of streptomycin therapy, it will 
be an important point in determining the precise role of this treatment. 


TABLE 1 

Changes in the clinical picture 



KtnniES OP PATIENTS 

BEPOSX 

ATTES 

Elevated sedimentation rate 

62 

42 

"FTr-mnpt.yRis 

17 

8 

Underweight in excess of 10 pounds 

51 

36 

Severe cough 

32 

6 

Copious sputum 

30 

5 

Chills and/or sweats 

14 

3 

Definitely febrile 

50 

27 

Sputa more often positive than negative 

46 

25 

Sputa more often negative than positive 

7 

25 


CUNiaAL OBSERVATIONS 

Table 1 summarizes the changes in the clinical picture of our patients which 
were observed to occur during the 120 days of treatment. It shows a rather 
definite improvement. The improvement is usually noted promptly, a large 
part of it occurring within the first two months. It is e^^dent that the more 
manifest sjTnptoms, such as hemoptysis, severe cough, copious sputum, fliillg 
and sweats, and high fever, are lessened considerably. There is some tendencj’- 
towards the conversion of sputum from positive to negative. 

A definite increase in weight occurred in 69 patients and averaged 8.5 pounds. 
The average dail 3 ' amount of sputum in 52 patients decreased from 60 to 30 cc. 
Temperature decreased in 23 of the 50 patients who were febrile at the time 
treatment was started and became normal in 19. 

Toxemia: The incidence of toxemic manifestations in this series, summarized 
in table 2, are well in agreement with the findings of other workers nith strepto- 
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mycin. Attention was called veiy- early by investigators at the Mayo Clinic to 
the high incidence of damage to the vestibular apparatus. Recently this phe- 
nomenon, and especially the possibility of its permanency, has again come verj' 
much to the forefront because of its medico-legal aspects. Ccrtainlj*, when 
ad\osing the use of streptom 5 'cin in a given patient, one should weigh very care- 
fullj' the clinical improvement to be expected against the potential and perhaps 
permanent damage to the vestibular apparatus. 

The development of dermatitis in nurses working with streptomycin has cre- 
ated a problem which we have not j'et cntirel}’’ overcome. It is our present 
opinion that most nurses, if exposed to sufficient concentrat ions over a prolonged 
period of time, will become sensitive to streptomycin. The occurrence of aplast ic 
anemia in patients rcceinng streptomA’-cin deserves mention. Although it did 
not occiu- in the group under present discussion, 2 of our patients being treated 


TABLE 2 

Toxemic manifcstalions 



KxrwDi:* or pATirKTS 

Vr«;t.!hnlnr (InfriH 

70 


20 

'Romhppp pnsUivp 

29 

21 

Persistent vcstibul.ar disturbance up to throe months after 
trc.atinent: 

Of pfifipnfs wifti positive Ttomberp 

Of p'\ticnts without positive Romberg. 

r> 

Kosinojihilin (o to 33 per cent) 



so 


39 

NauFcii fttul vomiting 

.} 

Exfoliative dermatitis 

1 

O 




for pulmonary tuborculo'is developed an .npl.a.stic ;inomi:i on about tiie ninetieth 
day of therapy. Neither pre.'Ontc.'i evidence of hematogenous di,--emination. 
The drug was .■''topped immediately. One c.-isc terminated fatally and recoven.' 
in the other i-^ doubtful. We lic.-itate to name .'^troptomyein .a.s the offending 
agoiU, but certainly tin- dy.'cra.«ia oecurrcfl during .‘=treplomyci!i therapy. Prior 
to the on.'^ct of the anemia, one {jatieat had occa'-ion.ally received .‘■ecoiial; the 
other harl received ver>’ .‘•mall amounts of lx‘n.ndn,'l. Tiio only other .‘erimn; 
re.'iction occurred in a young white male who dcvclojued an urfic.arial ra h about 
the fo'urth week o: trea.fment. The dnig wa-t stopper'!, recovery w.-ei |)romi>t, 
and the drug w;i^ re.-t.artc-'d .after a week’.- ijiternipticin. 'I’hrce v.«y4;;- later he 
develop*^! .a rt’vere e\fo!i.afive derm.atiti,- with a .-ep:ic (yjM? of tempc.'-ature. I'or 
thi- iT'a-on tlie dntg w.a- Ftoj>j)cd fuel it h.a5 not Ixon mod nvaiti. 


n,'.CTr.n!oi/)r.ic.ei- f,Tvm eh 
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'.t tirna, ve: 
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bacilli. Generall}’^ speaking, there appears to be some correlation between fur- 
ther clinical improvement, or lack of such improvement, and the in vitro resist- 
ance of the organism. Six patients whose tuberculosis progressed after the 
initial four months’ course of streptomycin, and whose organisms were resistant 
to streptom3'-cin in vitro, have been again placed on streptomj’-cin with no evi- 
dence of further benefit from the drug. 

An attempt was made to define some of the limitations of streptomycin through 
a stud}’^ of its effect in vitro on the tubercle bacilli isolated from these patients. 
The following factors were investigated: (1) the initial streptomycin sensithdty 
of the organisms; ( 2 ) the percentage of patients who develop streptomycin- 
resistant tubercle bacilli during treatment; (S) the approximate period during 
therapy at which resistance becomes manifest; (4) the permanence or duration 
of this resistance. 

The in vitro action of streptom3'cin was determined b3’' the method outlined 
b3' Doctor Youmans® of Northwestern Universit3\ Strains capable of growth 
in 10 or more micrograms streptom3’’cin per ml. were classed as “resistant.” 

Initial sensitivity: A total of 110 strains of tubercle bacilli were isolated from 
patients never exposed to streptom3^cin. All strains were inhibited b3^ 1 meg. 
streptom3*cin per ml. of test medium. 

Patients yielding resistant strams: TM'ent3’’-nine patients were checked for this 
phenomenon. Of these, 22 (75 per cent) 3delded streptom3’-cin-resistant tubercle 
bacilli after seventy to ninet3’' da3’’s of treatment. Seven patients (25 per cent) 
had tubercle bacilli, isolated throughout the entire 120 da3's of treatment, that 
were slreptom3’’cin-sensitive. 

Permanence of resistance: There was no apparent decrease in the extent of 
streptom3’^cin resistance in tubercle bacilli maintained in vitro after nine months, 
and patients with resistant strains continued to expectorate such strains until the 
present writing, or ten months after the discontinuation of treatment. 

Table 3 is a composite picture of the clinical course as compared with a bac- 
teriological study of sensitivit3’’-resistance in 22 patients. 

DISCUSSION 

There is need for the stud3’- of the effect, if an3’-, which streptomycin has on the 
development or lack of development of the natural body resistance to this disease. 
It is possible that streptom3^cin delays or inhibits the development of the individ- 
ual’s natural bod3’- resistance. Because of this possibilit3'-, it is the polic3’- in this 
Hospital at the present time not to use streptom3’'cin in minimal cases where it is 
thought that the patient can handle the disease adequately. 

One of the patients who developed streptomycin-resistant tubercle bacilli at 
the end of four months of streptom3'^cin treatment showed progi’ession during the 
foUovdng two months, and was again placed on streptom3^cin. This individual 
continued to progress with wide open bilateral cavities. He became discouraged 
nnd went AWOL. "l^Tien such a patient is at large, with a streptom3'^cin-resistant 

“ G. P. Yoiimans: Personal communication. 
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strain of tubercle bacilli, it is quite possible that be toU spread a streptomycin- 
resistant type of the disease. 


TABLE 3 


A comparison of slrcplomijcin resistance and clinical response in S2 patients 


patients 

ETETWEKTA'nON 
RATE CUTLER 

TtVZVi 

.STREPTC- 

MYctN or 

OEriNlTE 

VALUE 

ACin-PAST BA- 
CILLI IN sruTuu 

rOLlOW-UP TO i 
MONTHS 

STN^I* 
TUTTY 
AfTT* 4 
MONTHS 
YOU- 
MANS' 
MEBini 

Before 

After 

Before 

Afttr 

Before 

After 

AA 

30 

30 

Febrile 

Febrile 

Yes 

x.x» 

XX 

Prog.‘ 

ID 

EF 

29 

23 

Afebrile 

Afebrile 

Acs 

XX 

XX 

Prog. 

R 

OB 

10 

15 

Febrile 

Afebrile 

No 

XX 

XX 

Sta.* 

S' 

EC 

G 

4 

Febrile 

Afebrile 

No 

XX 

XX 

Inipr.* 

s 

BC 

24 

mm 

Febrile 

Febrile 

Yes 

XX 

XX 

Prog. 

R 

RC 

23 

■9 

Febrile 

Afebrile 

Yes 

XX 

X 

Sta. 

R 

ViT) 

25 

5 

Febrile 

Afebrile 

Yes 

XX 

XX 

Prog. 

S 

GH 

27 

10 

Afebrile 

Afebrile 

A^es 

x» 


Sta. 

S 

CL 

13 

22 

Febrile 

Febrile 

No 

XX 

XX 

Prog. 

R 

JM 

24 

2G 

Febrile 

Febrile 

A'cs 

XX 

xx 

Prog. 

R 

DN 

20 

7 

Febrile 

Febrile 

No 

XX 

B 

Prog. 

S 

GP 

17 

G 

Febrile 

Afebrile 

A'cs 

XX 

19 

Sta. 

R 

TR 

29 

21 

Febrile 

Afebrile 

A’cs 

XX 

19 

Prog. 

R 

HR 

24 

27 

Febrile 

Afebrile 

A'es 

XX 

19 

Itnpr. 

S 

ES 

2 

10 

Afebrile 

Afebrile 

No 

XX 

XX 

Sta. 

R 

G.S 

20 

10 

Afebrile 

Febrile 

No 

XX 

XX 

Sta. 

R 

DS 

23 

19 

Febrile 

Afebrile 

A'es 

XX 

B 

Sta. 

R 

0\V 

9 

5 

Afebrile 

Afebrile 

A'es 

XX 

B 

Sta. 

S 

nv 

23 

G 

Febrile 

Febrile 

A'cs 

XX 

XX 

Prog. 

R 

inv 

oo 

7 

•Afebrile 

/Afebrile 

No 


B 

Sta. 

S 

RR 

IS 

3 

Febrile 

.Afebrile 

A’es 

XX 

99 

Stv'l, 

s 

HZ 

0 

12 

.Afebrile 

.Afebrile 

No 

XX 

B 

St:u 

R 


* XX •” Consislonlly positive. 

' K Oec.'usioiin.ily positive. 

* — Xof^.xtivc. 

* !’ro^. •» Definite diro-xs'' pro}:fef.--,ion. 
’ Stn. •- St.'vtionxry. 

* Itnpr, « Contimir-d iinproven’.ent, 

^ It CIri)v,f. in 10 U/e<?. 

* S 10 U/cc. inhibit. 


.StM.\!.\r.V 

8orno n'.'-nit;- are i)rv.<'?ntotl in 7‘.) patients with pulrnon.'in- tiilK-rruIn'is treated 
with itri-ptoruyoin and iK*d-n\;t only. If ha." l.- en ;.hown that f treji’onu’eiri ha" 
alien'd the u-n:i! conr-e of tia* di;-rn-e in n majority <i; th" r.a<r:-, 

r^tn ptornyri.'i-n.-i ta.iit fnl-'-rrle haeiili .app'-ared in 7.a f^ r cent of patp-nte 
wliO li.'.d pa i’ivf i’rita thro-aKhont tli'-mpy. Th'* rlr/vo'opn'.ent (>[ ;*io!i re- 
ifannec nv.-.y he' u p' .'m.anrnt c-hara.erers- tie. 
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BUiW-RIO 

La Estrcplomicina y cl Encamamienio cn el Tratamienio de la 
Tuberculosis Palmonar 

A1 presentar 79 enfermos de tuberculosis pulmonar tratados exclusivamente con 
estreptomicina y resposo en cama, mudstrase que la estreptomicina alterd la 
evolucidn habitual de la enfermedad en la maj’^orfa. 

En 75 por ciento de los enfermos estudiados aparecieron bacilos tuberculosos es- 
treptomicinorresistentes. El desarrollo de diclia resistencia puede constituir una 
caracteristica permanente. 



STREPTOMYCIN IN THE TREATMENT OF 
PULMONARY TUBERCULOSIS^- 

Report of 15 Patients 

ARNOLD SHAMASKIN,’ LOUIS C. MORRIS,^ EUGENE J. Des AUTELS,' JOSEPH 
MINDLIN,' JAMES R. ZVETINA' and HENRY C. SWEANY^ 

Sixtj’^-four patients mth a variety of tuberculous lesions have been treated by 
the Hines Streptomycin Study Unit since it was activated in September 1946. 
The present report concerns itself only vith the treatment of 15 cases of pulmo- 
nary tuberculosis, and vdth certain extrapulmonary complications which these 
patients chanced to e.xhibit. The effect of streptomj’-cin upon these complica- 
tions, at first an accidental observation, has been most impressive and, by leading 
us to the treatment of similar lesions in other indhdduals, has become a major by- 
product of our stud 3 \ 

All 15 patients were observed for at least sixtj’- da 5 ’^s prior to the initiation of 
streptomycin therapy, they received 1.8 g. of streptomycin daily for 120 days; 
they have been observed for at least si.xtj’’, and for an average of 111 days follow- 
ing the completion of treatment. During tlois entire period, their regimen was 
altered in no other wa}’' than by the administration of streptomycin. 

CLINICAL MATERIAL 

Despite the fact that there were 400 tuberculous patients on our wards, we 
experienced great, and unexpected, difficultj’’ in selecting cases that complied 
■with the terms of the protocol which governed this cooperative stud 5 L The diffi- 
culty stemmed largelj^ from the marked predominance of productive lesions 
among our patients and the early use of collapse therapy in those patients who 
were already in residence at the time our investigation was started. It required 
almost three months before 15 suitable cases could be collected and their treat- 
ment could be initiated. 

All 15 cases were males of whom 10 were white and 5 colored. Fourteen were 
between 20 and 30 and one was 50 years of age. In addition to their pulmonary 
lesions, at which treatment was primarily directed, there were 6 extrapulmonary 
tuberculous lesions : 2 adenitis, one laryngitis, one enteritis, one otitis media and 
one pleuro-cutaneous fistula. 

Of the 15 cases (table 1), 14 had far advanced pulmonary lesions and one had 

1 From the Tuberculosis Ser'vice, Veterans Administration Hospital, Hines, Illinois. 

2 Published with the permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans Administration, who assumes no responsibility for the opinions es 
pressed or the conclusions drawn by the authors. 

s Chief, Tuberculosis Service. 

* Attending Physician in Tuberculosis. 

^ Assistant Chief, Tuberculosis Ser-vice. 

® Physician, Streptomycin Research Section. 

Senior Consultant in Tuberculosis. 
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a moderately advanced lesion. Bilateral lesions were present in 13 cases and 
cavities in 13. While the patients were at bed-rest during the pre-treatment ob- 
servation period, the lesions were progressive in 8, stationary in 4, and retro- 
gressive in 3 cases. 

The patients were placed on streptomycin treatment in small groups between 
September 28, 1946 and December 21, 1946. All cases received 0.3 g. intra- 
muscularly every four hours for 120 days. One patient (^4) received an 
additional thirty days of treatment. 

CLINICAL OBSERVATIONS 

Lessening of cough and expectoration, improvement of appetite and gain in 
weight usuall}'’ became e^ddent at the end of the first week of therapy. Cough 
decreased vdthin a week and was markedly diminished vdthin a month m all but 
one patient ( 11). Exacerbation of cough occurred in one case ( ^ 3) during the 
second half of treatment. Thus, 13 of the 15 cases (87 per cent) had sustained 
relief from cough. 

With the exception of 2 patients ( ^'5 and ^11), the amount of sputum began 
to diminish vdthin one week and was definitelj’' diminished vdthin one month of 
beginning treatment (table 1 and chart 1). One patient (^5) had only scanty 
amounts of sputum tliroughout the study period. Another patient ( ^ 11) raised 
120 cc. per da}'- before therapy and during the therapy period, and expectoration 
increased to 240 cc. per day during the after-treatment observation period. 
Before therap}’-, the remaining 13 patients raised a combined total of 1,860 cc. per 
day, at the end of therapy, a total of 480 cc. per day, and at the end of the after- 
treatment obsen'^ation period, 300 cc. per day. Before therapy, 4 patients ( 1, 
^3, 9 and 13) raised 240 cc., 240 cc., 480 cc. and 360 cc. per day, respectively; 

at the end of the after-treatment observation period, they raised 30 cc., 60 cc., 
60 cc. and 60 cc., respectively. Thus, a marked reduction in sputum persisted 
in 13 (93 per cent) of the 14 patients who had measurable amounts prior 
to therapy. 

All patients gained weight during the treatment and after-treatment periods 
(table 1 and chart 1), in amounts ranging from 2 to 47 pounds, with an average of 
17.5 pounds per patient. Eleven patients (73 per cent) gained in excess of 8 
pounds. 

Before therapy, the temperature was between 100° and 103°F. in 8 cases; 99° 
in 4 and normal in 3 (table 1 and chart 1). After treatment, the temperature 
was below 99.4°F. in 12 cases (normal in 5, 99° in 5, 99.2° in one and 99.4°F. in 
one), and above 100°F. in 3. Of these 3 cases, 2(^3 and 11) had an initial 
decline and one ( ^ 10) maintained an elevation of 100°F. throughout, hlarked 
reduction of temperature occurred and persisted in 5 (63 per cent) of the 8 cases 
■ndth elevations of 100° to 103°F. before therapy. 

Streaking occurred in 7 patients (47 per cent) during streptomycin therapy. 
In none of them was streaking obser^’-ed before treatment. This did not recur in 
the post-therapy period, except in one patient ( ^ 3) who had a series of severe 
hemoptyses two and one-half months after cessation of therapy. 
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During therapy, 14 cases were recorded (table 1) as retrogressive and one as 
stationary. During the post-therapy period the interpretations (table 1) were 
recorded as contmued retrogression in 8 (53 per cent), stationary in 4 (27 per cent) 
and progressive in 3 cases (20 per cent). 

Radiological evidence of clearing and hardening of exudative lesions was evi- 
dent in all cases after one to two months of treatment. Caidties were lost to 
view in 3 (23 per cent) ( ^' 1, ^'7 and 12) of the 13 patients who showed cavita- 
tion prior to therapj'' and became smaller in one ( ^4). 

LABORiVTORT OBSERVATIONS 

The bacillary content of the sputum (chart 1) showed a tendency toward 
reduction but this was not as clearl}’- defined as other features of improvement. 
The sputum of all patients (chart 1) contained tubercle bacilli prior to therapy. 
No tubercle bacilli were demonstrated in the sputum or gastric contents of 3 
patients (20 per cent) follovdng therapy. This did not include examinations by 
culture or guinea pig inoculation for the reason given in a subsequent section of 
this report. 

The sedimentation rates ranged from 20 to 32 mm. per hour in all cases prior 
to therapj' (table 1). A decline of more than 15 mm. per hour occurred in 11 
cases (reaching 2 to 10 mm. per hour in 9) and a slight decline in 4 ( ^ 6, § 10, 13 

and 15). Considerable elevation of sedimentation rate recurred in 3 cases ( ^ 3, 
9 and 11). Thus, 8 patients (53 per cent) ended the study periods with sig- 
nificant reduction in sedimentation rates. 

There was no significant change in the erythrocjde or hemoglobin determi- 
nations during the stud 5 ^ periods. 

The leucocyte and differential counts revealed that cases with higher counts 
showed a tendencj’- to become lower. There was also a tendency toward relative 
ljTnphoc 3 ’tosis in most of our patients near the end of the therapj'- period. Only 
one case ( 14) revealed persistent eosinophilia of from 5 to 50 per cent during 
therapj*, although it was periodicallj'- present in 12 of the other 14 patients. This 
patient had no other definite evidence of toxemia or allergic reactions. The 
eosiniphil count recorded in table 1 is merelj’’ the single highest count, out of an 
average of 17 determinations per patient. 

Four patients developed slight albuminuria (table 2) during therapy and tliis 
persisted in one (^7). Casts were found in 2 cases (^12 and j^^l3) during 
treatment only. 

Renal function, as determined by nonprotein nitrogen and urea clearance tests, 
remained normal in all patients tlu'oughout the study. 

Bromsulphalein fiver function tests revealed retention of 15 to 25 per cent in 
4 of the 15 cases before therapy, but all cases revealed normal tests at the end of 
treatment. 

Blood streptom 5 >-cin levels were determined on an average of five times per 
patient. Representative values, four hours following an injection (usually at 
10 a.m.), were 12 to 21 meg. per cc. of blood serum and averaged 16 meg. per cc. 
The results of our efforts to examine the development of resistance to°strepto- 



SHAJUSKXN, JIORris n 

“S, D£g 

“ycin by T ^ONDLm, ZVETT^r. 

'^"rant Iny a!? ® during "® ^"^ws- 

J'aatement. ^ “■'® not yet „,„ . 

OBsEHyir “dvanced to 

“ abouUTO® °®« “'dia ocouned"&™'*'’°^’"°‘'’“’’ “®'°TO 
. One patieot SlT/'' «onr '“<= f»9). Aural d • 

f *00, ewdeueee atr„„.,.. . ' 


One mieotTmT/^ '* ^* 9 ,. Aura, dr ■ 

*n, 0 ,, oa,p';; evideuoee st™„ 

period 0 “en e^p”tnTt,f * S 0 “?,°^ “‘eetina, fu. 

fceginniug of tieati ‘‘e symptoms ™ *“ stol p?T*‘*- 

"f ,!» tie infeetiut^ X ‘“'S -Peonred to d 7 " t<vo ST 

A patient yatb an n w ^ ^ ^iiere irn ^ 

symptoms, and ® iarjmgeal Jn.- significant 

Pbeervations. ““^ed iealiug « ’T” *rieaoed pro„„, ■ 

TIuee instauces of , . ^ ^ P" eranMOin-o, * ”°ne(^]5j 

‘■e“r^:fd upou;r£‘;Co '=«aeut a,bu ■ 

nence of nausea aodvo'^’°°'evidenS‘^““.°f *”op!u-&”n?3 ’T" '"'''“df' 
and pruritus in 2 ^ in one mstLo 2) have Pa- 

;-rcr e.~..s J 

~£ -sii-s:r - —., ,.,. 

ttese sy^pt'“' “f eome SOoISs'’'*-' ‘o our eteT* f'* ^ 

^nJf from tbeS!”^ 05031^! -^f reported i^ 

r«^-s and gradS“^ f treatment °iie montl ^n om 

impairment ^ subsided as tJ,l nsuaijy Jasfpw ^°ntfi and n 

‘*gtout ,ie p”“%°^»"PatienLtd“r ''’“''id t„ d ot™‘ ** ,„“ft„r 

^^as noted tbt^ ^ *matment mw^ ^nderate to sevn.- ®i?®nsate for tb;. 
severe and lasted ^ i^estibuj^' i’oi'a feyr ^ ^ ® ^'ertigo periodically 

.espouses too , “ 

casesC ,«7 aiPd ^^^iiiiPafed from +7 stimiiJqf 

n total absence of “nimal i^estibular ^gier 

any time during .. ^‘^^^estatinn ^°^oide, as ool ^^'^P^nnis. 3 



STREPTOJri'CIN IN PULMONART TUBERCULOSIS 


547 


It is to be feared that this effect upon the vestibular function is due to the 
streptomycin itself rather than to impurities in the preparation as had, earlier, 
been hoped. Recent studies (2) indicate that the effect is upon vestibular nuclei 


TABLE 2 


Toxemic reactions to streptomycin 
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Three patients developed transitory albuminuria; one of them nith cylindruria. One 
patient developed albuminuria which hits persisted since completion of treatment. In 5 
patients who had albuminuria before treatment, this condition cleared up after strepto- 
mj-^cin treatment was instituted, probably due to relief of toxemia. 


in the brain rather than upon the eighth cranial nerve proper. It remains to be 
seen whether the employment of smaller doses than those used in the present 
study may mitigate or abolish this toxemic manifestation of streptomycin 
without diminishing its therapeutic efficacy. This possibility has been the sub- 
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Fig. la. {Upper lejl) This roentgenogram was taken September 7, 1946, nearly three 
months before streptomycin therapy was started . It shows an extensive exudative involve- 
ment of both lungs from apex to base with cavitation in the middle third of the right lung. 
Temperature 100°F. Sedimentation rate 27. 

Fig. lb. {Upper right) Eoentgenogram, taken November 27, 1946 inmiediatel}' before 
streptomycin, shows further extension of the disease in the lower lobes. 

Fig. Ic. {Lower left) Roentgenogram, taken March 26, 1947 at termination of treatment, 
shows marked clearing in lower lobes. Lesion appears harder and cardty smaller. 

Fig. Id. {Lower right) Roentgenogram taken June 5, 1947, about two months after ter- 
mination of therapj’, shows the lesion still smaller and harder but ca\'ity is larger. Pneu- 
mothorax was induced on the right side June 23, 1947. 
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4. It is the present belief that the toxemic manifestations, as now encountered, 
arc probablj' inherent in the drug itself rather than being due to impurities. 

5. The effect of streptomycin on the vestibular apparatus is the most important 
toxemic manifestation, not only because of the possible serious consequences of 
permanent damage to it, but also because it occurs in such a high percentage of 
cases treated over thirty daj's uath the doses employed in this study. 

6. Streptomycin must be considered only as an aid to rest and collapse therapy, 
not as a substitute for them. 


SUSIARIO 

La Eslrcptomicim cn la Tuberculosis Puhiionar: 15 Observacioncs 

Quince casos de tuberculosis pulmonar, bien exudativa o de predominio ex- 
udative, fucron tratados con cstreptomicina y estudiados con atencidn, tanto 
durante el tratamiento como durante un periodo subsiguiente de observacidn 
que promedio 111 dias. Lospuntossiguientessondignosdenota: 

1. En los 15 enfermos se obscr\'6 mejoria cUnica bien definida durante la tera- 
pdutica, mantcni6ndose cn 13 (S3 por ciento) durante el periodo subsiguiente de 
obscr\'aci6n. En 12 enfermos cuyas Icsiones habian sido evolutivas o estacio- 
narias durante el periodo de anterior de observacidn obseivdse mejoria radio- 
grAfica, y Asta continuo en 3 casos quo habian sido regresivos antes. Durante el 
periodo subsiguiente de obseivacidn hubo tres casos de propagacidn, S enfermos 
continuaron mejorando y 4 permanecieron estacionados. 

2. El sdbito viraje de la evolucidn clinica y radiogrdfica, que fud simultdneo 
con la iniciacidn do la estreptomicinoterapia, podria ser considerado como coinci- 
dencia en un caso aislado, pero se presentd con tanta regularidad en esta seric que 
aboga poderosamente en pro de una relacidn de causa y efecto. 

3. El efecto de la cstreptomicina sobre las pocas complicaciones extrapul- 
monares obsen- adas fue notable por lo favorable. 

4. La opinidn actual cs que las manifestaciones toxdmicas, obseiamdas hoy 
dia, derivanse probablcmentc de la droga misma mds bien que de la presencia de 
impurezas. 

5. El efecto de la cstreptomicina sobre el aparato vestibular constituye la mds 
importante manifestacidn toxdmica, no s61o debido a las posibles consecuencias 
graves de una lesidn permanente del mismo, sino tambidn por afectar a un por- 
centaje tan elevado de los casos tratados mas de 30 dias con las dosis empleadas 
en este estudio. 

6. La cstreptomicina debe ser considerada como un coadjnivante del reposo y- 
de la colapsoterapia, y no como sustituto de los mismos. 
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(1) Report to A.M. A. Council on Pharmacy and Chemistry by the Veterans Admim'stratiorr, 

Army and Navy. A. M. A., in press. 
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tomycin, St. Louis, Rlissouri, May 1-3, 1947. 



The Vet 

of Federal if Ho 

isS?s55"s^'5j?!=4;ra .*- . 

'^-ajSSSi^SC 

20 nat,v., cuj,jcAr > ^^^^y-nhie 

^0 the comry, obsenr« j ^ ^^'^^Rial 

and 4^ ^-A-an. Tte,^7« ’'Wte °'j=>'-‘«atoen,, 

PuJraonan??°®‘'^®*andards^of^^°‘^^ Moderate] ^ ^ ^^^^een 30 

character^ InTn’^^^^^^0>^'ere Tuh ^^sease 

^essive andfn j’rf^^ "^'sease ^ssociatior°''S''^ 

”s‘,T~S"5- ”*—»'A“:' 

terms of tJi ®EGiArE\r ^ ^obercn- 

Reiving IS g. of of ^^°*oao] covering f / 

' the D dRilyfor^fn^^ adhered f 

;g'"r!“-. ~ '''-aa.dnd.,, ' 


552 



STREPTOMYCIN IN PULMONARY TUBERCULOSIS 553 

patient refused a single injection and none, once placed under treatment, was 
dropped from the series. 


RESPONSE TO TREATMENT 

Roentgenographic Observations 

The single measurement by which the therapeutic efficacy of streptomycin in 
the treatment of these cases could best be measured was by the careful review of 
roentgenograms taken frequently during the entire pre-treatment, treatment and 
after-treatment period. For this reason particular attention was given to the 
interpretation of X-ray films. Not only did the investigators record their, read- 
ings, but all films were examined by a jury of physicians, not themselves directly 
concerned ivith this study but well acquainted with the roentgenographic changes 
to be expected in the disease. The jurors were Drs. Chesley Bush, H. H. Jensen 
and J. L. Gompertz, and their interpretations of the radiological changes will be 
included with those of the investigators (table 1). 

Cavities: Thirteen patients had 15 definite and easily recognizable cavities at 
the time treatment was begun. All these excavations were present during the 
pre-therapy period and none had become smaller during it ; some were increasing 
in size. Six of the 15 either closed or were lost to view at the end of treatment. 
Of these 6, one was a large “tension” cavity with fluid level, another was a 
recently developed excavation in a confluent area of infiltration and the remaining 
4 were of varying ages and dimensions. 

Four cavities were unaffected by streptomycin; 3 of these had been present and 
unchanged for many months prior to treatment and closure could scarcely have 
been expected to occur. The fourth was the largest of the entire group, a 
“blocked” cavity measuring 5.5 x 8.5 cm. in diameter. In addition to its failure 
to decrease in size, there developed, during treatment, a new area of excavation 
adjacent to it. 

Two cavities became larger. Both had been increasing gi’adually before treat- 
ment and streptomycin had no significant effect in changing this progi-ess. 

The remaining 3 cavities became smaller. 

Two definite impressions were gained by both the investigators and the jury. 
The first was that, in general, relatively recent thin-walled cavities responded 
better than old, thick-walled excavations. The second impression was that, 
although occasionally large “tension” cavities promptly disappeared during 
therapy, the total results in the treatment of blocked cavities were disappointing. 

Exudative lesions: Exudation, as interpreted by review of X-ray films, is fre- 
quently difficult to distinguish from other pathological changes, but there is no 
other clinical method by which acute inflammation of pulmonary tissue can be 
recognized. Consequently, what have been called exaidative lesions in this 
series, lepresent the personal interpretations of the physicians revieiving the 
X-raj’' films. 

Exudative lesions were significantly improved in 18 of the 20 patients. In the 
opinion of the jury, changes of this degree had rarely, and in one inst.ance never. 
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Laboratory Data 

Sedimentation rates: Nineteen patients had elevated sedimentation rates before 
therapy was started (table 2). These ranged from 14 mm. (Cutler method) to 
27 mm. an hour. At the end of the ninety-nine-day observation period, the rate 
was below 10 mm. per hour in 11. In 6 patients the rate was unchanged or but 
little reduced. These reductions, initiated during therapy, showed further slow- 
ing immediately following its termination. In 2, it increased 3 to 4 mm. an hour. 
In one of these 2, a cavity had become larger and the other had developed a new 
excavation; both had lost weight and had minimal reduction of fever. 

Sptitum co7iversion: The sputum of each patient was positive for tubercle bacilli 
by direct examination during the pre-treatment period, and this finding was con- 
firmed b 3 ’- culture. At the end of the 120 days’ therap}’-, 11 patients (55 per cent) 
had negative sputum, both by direct examination and culture of the sputa or 
gastric contents (table 1). It had remained negative by the same methods in 10 
of the 11 patients during the ninety-nine days of the post-therapy period. An- 
other patient’s sputum was converted in the post-therapy period. The total 
conversion rate was therefore 55 per cent with but one relapse. 

The Gaffkj’’ count was reduced to lower numbers in all of those whose sputum 
was not converted. 

Conversion occurred within the first month in 3 patients, during the second 
month in 3 others and between the second and fourth months in the remaining 
4. Without exception, the conversion occurred in those patients whose X-ray 
films showed the greatest improvement in exudative lesions. In one instance, 
there was conversion despite the persistence of an open cavity. 

Sensitivity tests: The sensiti%dty to streptomj’-cin of all organisms was tested 
before, during and after the treatment period (table 2). Before treatment, the 
grovdh of tubercle bacilli was inhibited bj’^ from 0.6 meg. streptomycin per cc. to 
3 meg. per cc. The organisms from 3 patients were inhibited only by 3 meg., 
from 4 others by 2 meg. and from the remaining 13 bj’’ less than 2 meg. 

After streptomycin had been administered for one month, tubercle bacilli from 
15 patients were sensitive to less than 10 meg. streptomj’-cin per cc. but the inhi- 
bition level had increased from two to fourfold in each. After sixt 5 '- days’ treat- 
ment, the organisms from one other patient had similarty become significantly 
more resistant. 

At the termination of the treatment period, there was an impressive increase 
in resistance to streptomj'^cin in all 9 patients who were still expectorating positive 
sputa. In one instance the organisms grew in concentrations of 1,000 meg. strep- 
tomjmin per cc. and in 3 others in concentrations between 100 and 1,000 meg. 
The remaining 5 strains were inhibited bj”- between 20 and 100 meg. streptomycin 
per cc. These observations will be further discussed later on. 

In another patient there was a clinical relapse within one week aftei- treatment 
stopped. Sputum again became positive, sedimentation rate increased, tempera- 
ture became elevated, he began to lose weight and X-ray film showed a reactivation 
of the process which, during treatment, had retrogressed. Sensitmty studies re- 
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persisted in 8 patients during after-treatment observation, but, in the remaining 
11, it disappeared after persisting for from one day to one month. Following its 
onset, the dizziness reached a peak of severity, usually ndthin a few days, then 
leveled off for about a week and, thereafter, gradually decreased. Its intensitj’- 
during this period was influenced by the position of the patient in bed. Relief 
was obtained by lying flat, rather than by supporting the head on a pillow. 
Nausea or vomiting accompanied the dizziness in 3 instances, and numerous 
patients refused an occasional meal during the height of the S3mdrome. 

Seventeen of the 20 patients experienced a sense of imbalance in the dark. 
This s 3 TOptom did not make its appearance until after two months of treatment 
and it has persisted in 11 patients. Despite the eventual disappearance of the 
sensation of imbalance, most of the patients are unable, when blind-folded, to 
negotiate a straight line in heel-to-toe fasliion. Awkwardness is quite marked. 
The one patient who did not complain of vertigo, dizziness or tinnitus, experi- 
enced similar difficulty in performing the above test accurately, indicating, of 
course, that his lab3Tinthine function was also damaged. 

Despite this uniform subjective evidence of vestibular dysfunction, in only 9 
of the 20 was objective evidence of damage obtained b 3 ’' caloric stimulation tests, 
and in only 3 of these was the loss of function complete. 

Blurring of vision was a common complaint. It was often associated with a 
glassy stare and a decrease in mental acuity and apparently was most severe when 
dizziness was at its peak. It was present in 14 patients. Distant objects ap- 
peared blurred and focusing on objects at a distance of 20 feet was difficult. It 
persists to a mild degree in 4 patients. This phenomenon was entirely subjective, 
there being no accompanying objective findings in the eyes. It is difficult to 
picture any connection between this S 3 Tnptom and the vestibular neiwe damage, 
but, as it so closely paralleled the other vestibular s 3 Tnptoms, it has been assumed 
that it was part of the s 3 Tidi’ome. A horizontal n 3 ’'stagmus was observed in 3 
patients at the time when blurring of \dsion developed. This was, however, 
present but for brief periods. 

Miscellaneous reactions: Circumoral paresthesia was noted by 13 patients in 
the series during the course of streptomycin therapy. Their description of the 
symptom varied. A feeling of stiffness about the mouth and in the facial mus- 
cles, and a sensation of rawness in the roof of the mouth, were common accounts. 
In most-cases it disappeared within forty-eight hours and in no case did it persist 
longer than two weeks. It was usually first noted earty in the course of therap 3 ’' 
but in 3 patients it appeared only 100 days after treatment was started. 

Headaches were reported by 16 patients during the second month of treat- 
ment and persisted during the remainder of therapy and during the subsequent 
observation period. They were mild, causing the patient no appreciable discom- 
fort. They occurred once to three times weekly and lasted for a few hours. 
Although usually frontal, the 3 ’' were generalized in 2 instances. 

FOLLOW-UP OBSERVATIONS 

Therapy for pulmonary tuberculosis was continued for 150 days in one patient. 
His roentgenograms shewed satisfactory improvement, particularly of the exuda- 
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US, it was demonstrable by tbe caloric stimulation test in only 9 . We view it vith 
sufficient concern so that we would be disinclined to giAi’e streptomycin to patients 
wbo may be reasonably expected to improve with other forms of tberap3^ The 
hazard of the disease must exceed the hazard of streptom5^cin in order to justify 
its use. 

The development of resistance to streptom^’^cin b}"" the infecting bacilli is an- 
other disadvantage of this therapy. We have obserA^ed, Avithout exception, that 
tubercle bacilli, isolated from patients after thirt 5 '’ to fifty da 3 ’'s of treatment, haA'^e 
become two to four times more resistant to streptomj’-cin in vitro than the}’- AA'ere 
before treatment. After 120 days, tlris resistance has gained extremely high 
levels in some patients. 

Unfortunately, a study of our data does not permit an}’- definite conclusion on 
the important question as to whether the dcA’elopment of the in vitro resistance is 
accompanied by a similar resistance in vivo. The 2 patients whose bacilli deA’^el- 
oped an extremely high resistance to streptomycin during the therapy period, did 
not do weU. One showed improvement for four months, but AA’ithin one week of 
cessation of streptomycin therapy, a reactiA’-ation of his disease deA’eloped. At 
the end of four months’ obserA’^ation in the post-therapy period, X-ray films 
indicated his disease to be as extensive as during the pre-treatment period. In 
the second patient whose organisms Avere not inhibited by 1,000 meg. streptomy- 
cin per cc., the large caAdty present before treatment increased in size during 
treatment. A third patient whose organisms deA’-eloped resistance to OA’^er 100 
meg. showed a similar course. These 3 patients would suggest that, AA’-hen in 
vitro resistance is great, therapy AAnth streptomycin is useless. It is also consistent 
Avith this suggestion, that these patients showed significant improA’ement of their 
disease during the first sixty days of treatment before an}’- considerable resistance 
had developed. On the other hand, there Avas at least one patient whose disease, 
despite the deA’^elopment of resistance to over 100 meg. per cc., did remarkably 
well throughout the obserA’ation period. In another instance, despite a continued 
sensitivity of the bacilli to below 10 meg. for the 120-day e.xposure period, a new 
cavity developed. Finally, the patient whose exudative disease markedly re- 
soh’-ed and whose caAuty was lost to AueAV during tlie treatment had bacilli AA’liich 
were inliibited only by 40 to GO meg, streptomycin per cc. after ninety days’ 
exposure to streptomycin in the host. It can be seen from these paradoxes that 
our series is of little assistance in reaching a final decision on this subject. 

It was not eA'en expected that streptomycin would completely sterilize active 
infections or repair damaged pulmonary tissue. It acts, in our opinion, as a bac- 
teriostatic agent wliich aids in temporarily controlling the infectious agent and, 
during tliis period, it may be hoped that the body will mobilize its own defense 
mechanisms sufficiently to handle the infection after streptomycin is Avithdrawn 
or when the bacilli become resistant to its action. With this understanding, 
streptomycin should proA’e to be a A’aluable therapeutic accessory to the treat- 
ment of tuberculosis. 

Many problems need answers before the precise place of streptomycin can be 
defined. It is not within the scope of this paper to discuss ideal dosage or the 
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duration of treatment, nor are any leads to the answers to these questions found 
in this particular series. Further investigations are essential. 

SUMMARY 

1. Clinical, laboratory and roentgenographic observations in 20 patients with 
pulmonary tuberculosis who were treated with 1.8 g. streptomycin daily for four 
months have been reviewed. 

2. Definite improvement was observed in exudative lesions in 19 patients and 
in 4 of these the lesions disappeared. Maximal improvement occurred after 
two months of therapy. 

3. Improvement in proliferative disease and of cavities was neither uniform 
nor marked. 

4. Marked clinical improvement occurred in the majority of patients within 
the first few weeks of therapy and continued thereafter. 

5. Sputum conversion, by smear and culture, occurred in 11 patients. 

6. During an average of ninety-nine days of after-treatment observation, 
improvement was progressive in 15 of the 20 patients and was maintained in 4. 
A relapse occurred in one patient. 

7. Streptomycin produced vestibular damage in all patients. This has per- 
sisted following treatment and may be permanent. Its occurrence distinctly 
limits the usefulness of streptomycin, at least on the regimen which was em- 
ployed in this series. 

8. No other important toxemic manifestations of streptomycin were en- 
countered. 

9. Tubercle bacilli rapidly develop in vitro resistance to streptomj’-cin. The 
significance of this observation is discussed. 

10. Streptomycin is not a specific cure for pulmonary tuberculosis. Its use 
was, however, accompanied by definite clinical, laboratory and roentgenographic 
improvement in our patients, and we believe it will have a specific place in the 
phthisiologist’s therapeutic armamentarium. 

SUMARIO 

Tuberculosis Puhnonar Tratada con Eslreplomicina: 20 Observaciones 

1. Repdsanse las observaciones clinicas, radiogrdficas y de laboratorio en 20 
tuberculoses pulmonares tratados con 1.8 gm. diarios de estreptomicina durante 
cuatro meses. 

2. Observdse mejorfa bien definida en las lesiones exudativas de 19 enfermos, 
desapareciendo las mismas en 4 de ellos. La mejorfa mdxiraa se presentd al cabo 
de dos meses de terapdutica. 

3. La mejorfa en la forma proliferativa de la enfermedad o en las cavemas no 
fu4 ni uniforme ni pronunciada. 

4. En la mayorfa de los enfermos se presentd pronunciada mejorfa clfnica a 
las pocas semanas de terapdutica, continuando despuds. 

5. En 11 enfermos se noth viraje del esputo, estudiado en frotes y cultivos. 
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minimal tuberculosis. In addition to their pulmonary lesions, 3 patients had 
ulcerating tracheo-bronchial tuberculosis and one of the 3 had severe, active 
tuberculous enteritis. There were 22 males and one female. Their ages ranged 
from 19 years to 53, 14 being under 30 j^ears and 4 over 40. Tv’-enty-one were 
white, 2 Negi'o. 

Exudative disease was present, according to X-ra}’’ appearance in all cases, 
including the 2 with minimal lesions, but there was no case with a massive pneu- 
monic lesion. Single or multiple cavitations were present in all patients with 
far advanced tuberculosis. In 3 patients Avith moderately advanced disease, 
there were single caAuties. In 4 indhdduals, during the three months’ pre- 
treatment observation period, sizable areas of new disease had developed in 
previously uninvolved lung. Associated proliferatree, caseous and fibrotic dis- 
ease AA-as present in most cases. 

All patients reacted to tuberculin before and after treatment. 

The criteria for selection of patients and the preliminarj’- laboratorj’’ procedures 
called for by the protocols, as described in the introductory paper of this series, 
were complied Avith. Throughout the therapy period and during its folloAV-up, 
as many of the suggested procedures were performed as were feasible. Sensi- 
thdty tests of the bacilli were, hoAA'eA’-er, not performed. 

RESTTDTS 

1. Three patients receiA-^ed only ninety dai-s’ therapy, 2 because they left 
the hospital at the end of that time and, the third, because he refused to accept 
more. 

The first patient, the youngest in the series, had increasing, moderately adA^anced pul- 
monarj'^ tuberculosis AAuth a small, recent and tliin -Availed caAuty (figures lA and B). 
During the period in AA’hich he receh-ed streptom5'cin, his X-raj' films revealed progressive- 
clearing of the exudatwe lesions and closure of his caAut}’- (figure IC). His sputum 
became negatwe by smear and culture after tlmee weeks’ treatment. Serial bronchosco- 
pies demonstrated that his tracheo-bronchial lesion cleared completelj' within six Aveeks. 
Tins was regarded as an e.xcellent immediate result in a young person in whom preAdous 
conserArntwe therapy had failed to control progressiv'e disease. 

The second patient who recewed ninety d.ays’ therapj’- had moderately adA'anccd unilateral 
disease AAdthout cavitation. It was estimated that about 50 per cent of his total disease 
resoh'ed during therapy and that only proliferatiA’c and fibrotic lesions remained. His 
sputum AA-as conA'erted to negatiA'e on smear and by culture at the time of his discharge. 
He had improA^ed to a lesser extent than the first, but in both patients the course of the 
disease Avas faA’orably reA’ersed. It has been impossible to make folloAA'-up obscrA'ations 
in either one. 

The third patient refused further treatment after ninety-one days’ thcrapj’. Throughout 
the course of therapj* for a far adA-anced .and progressing bilateral tuberculosis, the patient 
had, intermittently, blood-streaked sputum, a complication Avhich had also been observed 
prior to thcrapj*. Despite these hcmoptyscs, his total disease cleared remarkablA' while 
he Avas rcceiAung streptomycin and liis sputum became negative by concentration and 
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culture. Five months following cessation of therap 3 ’’, a massive pulmoiiaiy liemorrliage 
resulted in rapid exsanguination and death. In that interval, the patient had maintained 
the improvement shown bj' X-raj’^ films during treatment, but his sputum became positive 
two months after its termination. Autops 3 ' revealed the site of bleeding to be a large, 
eroded vein at the lower pole of a small residual cavit 3 ^ in the left upper lobe of tlie lung. 
Streptom 3 "cin could not be indicted as a cause of this death. 

All of the other 20 patients were treated for 120 da 3 's and observed for an 
average of 128 da 3 "S subsequent thereto. The remainder of this report will 
concern itself with the observations made upon them. 

2. Clinical observations: Seventeen of the 20 patients had dail 3 ^ elevations 
of temperature to 101° or 102° F. durmg the pre-treatment observation period. 


TABLE 1 
Clmical results 


FINTIING 

INCIDENCE 


Xumber 

Per cent 

Temperature : 



Normal throughout 

3 

15 

Reduction 

17 

S5 

Reduction to normal 

15 

75 

Cough and sputum: 





IS 

90 

10 

No change 

2 

Sedimentation rate: 



Normal throughout | 

0 

0 

Rate slowed I 

M 

TO 

Rate returned to normal i 

6 

30 

No change or elevated I 

6 : 

1 

30 

Sputum conversion: j 



Negative bv smear and culture 1 

12 : 

CO 

Negative smear, positive culture i 

2 1 

10 


Within two weeks of commencing streptom 3 Tin therapr', the temperature was 
reduced in all 17 patients and in 15 instances it returned to normal (table 1). 

^larked reduction in cough and sputum occurred in IS patients and wa.s 
similar^* prompt in its appearance (table 1). In 3 instances cough had been 
distressing and painful and .sputum production had amounted to from 50 to 
over 100 cc. daib'. These s 3 'mptoms were reduced to negligible comijlaints 
within six to eight weeks, and in 3 of the patients it was neccssaiy to resort 
to gastric lavage after the third month in order to examine puhnonatu' saciv- 
tions. 

Appetite improved in all 20 patients and all remarked upon a returned .‘•ense 
of well-being. Nine patients gained weight, the greatest increase being 1 1 
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Two jiatients, aged 40 and 53, liad .advanced, slowly i)rogrcssive disease jnior to strep- 
tomycin, which with specific therapy liad, in one case, become more stable and shown some 
retrogression. The other was the patient whom streptomycin had not aiipreciahly 
benefited. At the end of the treatment period, sputa were positive in both, a cavity was 
open in one, and had become slightly larger in the other. Within thirty days following 
cessation of therapy, there were <lefinite small spreads and reactivations in both i)ationts. 
During the second month following treatment, pneumoperitoneum was established in 
each and a phrcniclasia in one. These procedures have aided in stopjnng the progression, 
but no improvement has been noted in either. 

The fourth rolaj^se occurred in the only female in the grouj). She had minimal progressive 
disease i)rior to streptomycin, which, with treatment, had shown regre.^sion. Her sinitum 
had been converted. One month following the completion of therapy, her sputum 
became consistently positive again, although there has as yet been no clinical or roent- 
gcnograidiic evidence of c.vtcnsion of the disease. 

All of the i-omainiug patients in the series have maintained the improvement 
noted during the treatment period and, in 12, the disea.'je ha.c continued to im- 
prove. It will, however, be necessary to induce some form of collap.se measui'e 
in 5 patients to obtain permanent control of the disease. It i.s estimated tliat 
one of these could not have had it without the therapeutic help of .streptomycin. 

DI.SCU.SSIO.V 

In discus.sing the re.sults of treatment in our .«ei-ies, it must bo emphasized 
that 19 of 20 patients demonstrated .some typo of imijrovement, according to 
clinical, laboratory or rocntgonographic findings, during the i)oriod of strep- 
tomycin treatment. Althougli it is recognized that tuberculosis is a variable 
and unpredictable disease in the human, and that isolated cases of improvement 
are not unusual, it was the consensus of all wlio followed these cases that they 
had never before seen any treatment measure iiuhice such consistent improve- 
ment. Yet all of these patients were selected for therapy at a time when tlieir 
disease had been observed for a sufficiently long period of time at bed-mst to 
determine that the coui><e of the disease was certainly not improving. 'I'liese 
results are consistent with Hinshaw’s hypothesis (1) that, by exerting a “sup- 
j)ressive” elTect on the tubercle bacillus, streptomycin alters the progn'.ss of the 
disease in man 

On the other hand, we have been so impres.scd by the residual damage imposed 
by stn'ptomycin upon the balancing mechanism, which, in our experience, would 
appear to be a permanent elTect, that our insistence upon a proper selection of 
cases must be emphasized. It is our feeling that the greate.-^t usefulness of 
streptomycin will Ik* in the management of those patients who do jjoorly with 
accepted minor collapse proceduifs but who art; too ill for major surgical pro- 
cedun’s and that a combination of drug therapy with surgery .should 1k‘ inves- 
tigated 

'file optimum dosage of .'•treptomycin is not yet known. A reduction in both 
the total daily do-e and the dunition of tn’.at merit should Ik* inv(*,'tigated in the 
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tivo, en frotes y cultivos; la temperatura bai6 a normal en SS por ciento de los 
casos febriles; la tos y el esputo disminu 3 mron en 90 por ciento; 45 por ciento 
aumentaron en peso un promedio de casi 5.5 kg. durante el periodo de trata- 
miento. Tres (27 por ciento) de las 11 cavernas se cerraron por completo 2 
(18 por ciento) se volvieron mas pequefias. Las lesiones exudativas sc resolvieron 
completamente em 3 casos (15 por ciento) y disminujmron notablemente en otros 
12 (GO por ciento). 

4. En el periodo de observaciGn subsiguiente se perdi6 de vista a 2 enfermos 
no pudo comprobarse la evoluci6n posterior; en 4 enfermos bubo difusi6n de la 
enfermedad; uno falleciG, los otros 16 o bien mantuvieron la mejoria obtenida 
durante el periodo de tratamiento o continuaron mejorando. 

5. Describese la iniciaciGn de prolongada disfunci6n vestibular a consecuencia 
de la estreptomicinoterapia, discutidndose su importancia. Debido a la misma 
resulta necesaria una selecciGn cuidadosa de los casos quo van a rccibir estrcp- 
toraicina, a fin de utilizar esta terapdutica inteligentementc en la tuberculosis. 

G. La estreptomicina es la primera droga quo se ha 5 'a demostrado que altera la 
evolucidn de la tuberculosis pulmonar en el hombre. 
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as uimeces3arj% Most of the patients complained of some burning and pain 
at the site of injection during their first few weeks of therapy, but no one refused 
injections because of this discomfort. It usuall}' lasted onl}’- a few moments 
or minutes follon-ing injection, but occasionally soreness and discomfort per- 
sisted for hours. The sites of injection were changed for each patient at each 
injection. No skin or deep tissue abscess developed in an}^ of the patients, 
and there wore no immediate reactions to the drug. 
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Clinical material and clinical obsen^ations 
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MATFUIIAI. 

Twonty-ono patients, all white, male veterans of World War II, weie .^olected 
for the study 1). Tiwir ages varied from 21 to -lo year-; and a'VfTai’.ed 

28.') year.'. The estimated dviration of their disea-'C at tlw initiation of ftP'p> 
tornycin therapy v.-.o-c from two to s>n-cnty-two months anti averagefl in.'j months. 
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In terms of the National Tuberculosis Association terminology, 20 patients bad 
far advanced and one had moderately advanced pulmonary tuberculosis. They 
had all been observed in the Rutland Hospital for at least sixty days and, vdth 
a single exception, their disease had shonm roentgenographic evidence of progres- 
sion during this period of observation. In all instances, positive cultures ivere 
obtained from verified sputa or gastric lavage within thirty days prior to the 
start of streptomycin therapy. Thirteen patients had pre\aousl 3 ’- received some 
form of collapse therapy without favorable effect upon the course of their disease. 
Several patients who were selected for treatment were so seriously ill that a 
point had to be stretched to fulfill that criterion of the protocol which required 
that “each patient have a life cxiicctancy of at least 12 months without strep- 
tom 3 ^cin therap 5 ^” Treatment was started between September 26 and Decem- 
ber 14, 1946, and, with the exception of a single patient (omitted from table 1) 
in whom it was stopped after thirt 3 '-two da 3 's because of a severe exfoliative 
dermatitis, was continued for 120 da 3 ’s. All but 4 of the patients have had an 
after-treatment observation period exceeding 120 da 3 'S. 

CLINICAL OBSERVATIONS 

S 3 Taptomatic improvement was obscived within the first two to four weeks 
after starting streptora 3 'cin therap 3 ’' in 19 of the 20 patients who completed their 
120 da 3 ’-s of treatment. In 17 instances (85 per cent) it was marked and definite. 
In 2 cases it was but slight ( ^ 9 and ^ 10, table 1) and in one ( 16) no improve- 
ment occurred. All of the 17 patients reported an increased sense of well-being 
and had a notable improvement in appetite. In 10 cases (50 per cent), pre- 
viousl 3 ’’ existing cough had disappeared at the end of one month and in the re- 
maining 7 it was decreased in frcquenc 3 '' and severit 3 L The sputum was reduced 
in amount in 16 cases within two weeks and became negligible at the end of one 
month. Thirteen of the 20 patients had been running average maxjmum daily 
temperatures of above 99° F. Within two weeks of commencing th erapy, 8 of 
the 13 became normal, in 2 fever was reduced for brief periods onl 3 ’- to rise again 
and in 3 it remained unchanged. In 9 of these 13 patients, in whom the average 
daily temperature had been between 100° and 104° F., temperature became 
normal in 6 within twm weeks, in 2 it was temporarily lowered and in one it 
remained unchanged. 

In contrast to these very prompt effects upon appetite, cough, sputum and 
fever, the increases in body weight were slower in making their appearance. 
This timing is contrary to the experience of others (4) but w'as very definite in 
our experience (table 1). At the end of each of the foiu months of therapy, the 
average increase in weight of the entire group W'as 2.7, 6.0, 9.3 and 12.7 pounds, 
respectively. Eighteen patients participated in this gain and onl 3 ’- 2 showed a 
loss of w^eight. In the 120 da 3 ’’S of after-treatment observation, 15 patients 
continued to gain weight and the average gain for the entire group w^as 19.6 
pounds. 

Er 3 'throc 3 ’te sedimentation rates (Cutler) w'ere elevated at the commencement 
of therapy in all patients (table 1); the average at this time was 22 mm. in one 
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TABLE 2 


Roentgenographic observations 


PA- 

TIEKT 

AT 30 DAYS 

AT 60 DAYS 

AT 90 DAYS 

AT 120 DAYS 

EELAPSYS DUBING 
POST -TREATMENT 
PERIOD 

1 

N.C. 

N.C. 

N.C. 

N.C. 


2 

Exud : min. 
clearing 

Prol: smaller 

Prol: smaller 

Exud : def. 

1 

clearing 

Prol: harder 


3 

N.C. 

N.C. 

Exud : clearing 

Prol : harder 

Exud : def. 

clearing 

Prol: harder 

60 days; spread 
to left lung 

4 

N.C. 

N.C. 

N.C. 

N.C. 


5 

N.C. 

Cav: slightly 
smaller 

Cav: smaller 

Cav: lost to 
view 


6 

Exud : min. 
clearing 

Prol: harder 

L: residual 
fibrosis 

RUL: con- 
tracting 

L: almost clear 
RUL: con- 
tracted 


7 

N.C. 

Exud : smaller 

Cav: closed 
Prol: harder 

Exud : smaller 
Prol : harder 


8 

Exud : def . 
clearing 

N.C. 

Exud : clearing 

Exud : def. 
clearing 

21 days; spread 
to left lung 

9 

N.C. 

Cav: smaller 

Cav: smaller 

Cav: lost to 
view ! 


10 

N.C. 

Exud : clearing 

Exud : clearing 

Exud: def. 
clearing re- 
sidual fibro- 
sis 

30 days; spread 
to LUL 

11 

Cav: smaller 

N.C. 

N.C. 

Cav: larger 


12 

N.C. 

E.xud : slight 
clearing 

Exud : slight 
clearing 

Cav: larger 


13 

N.C. 

N.C. 

Exud: marked 
clearing 

Exud : residual 
fibrosis only 


14 

Exud: min. 

clearing 

Prol: harder 

Cav: smaller 
Prol : harder 

Exud : smaller 
Prol: harder 

Cav: smaller 
Prol: harder 


15 

N.C. 

N.C. 

N.C. 

N.C. 
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therapeutic potentialities, but has no direct bearing upon the ultimate fate of 
the patient being treated. This aspect of therapy, therefore, should be min- 
imized. The second point we wish to make is the fact that the development of 
in vitro bacillary resistance was occasionally accompanied by a return of symp- 
toms, an increase in sputum amount and weight loss. Indeed, as was mentioned 
before, this observation is suggestive evidence that the in vitro sensitivity test is 
not a laboratory artefact but has therapeutic significance. It is obvious, of 
course, that such correlation between the reversal of s 5 Tnptomatic improvement 
and the development of resistant bacilli, would be noticed only in these patients 
who had had symptoms initially. If our further experience finally convinces 
us that the continuation of therapy of patients with resistant bacilli is profitless, 
then it will be advantageous to be able to recognize resistance when the event 
occurs, rather than to wait until the laboratory is ready to demonstrate it. 

Roentgenological aspects: While the prompt, and often startling, symptomatic 
improvement that follows streptomycin therapy suggests that streptomycin has 
therapeutic possibilities, it is nevertheless true that X-ray changes are a much 
more accurate gauge of its ultimate usefulness in the treatment of pulmonary 
tuberculosis. Though a patient, for example, may have become entirel}'- asymp- 
tomatic and gained weight after two months of therapy, the X-ray may reveal 
that the pulmonary ca^dty, toward which treatment was directed, is still patent 
and merely reduced in size. When this occurs (as it frequently does) compar- 
atively little has been accomplished, and the patient presents the same problem 
in therapy as before. But granting that X-ray study is the best siogle guide to 
changes occurrmg in the pulmonary lesions, it still has important subjective 
limitations. We have, nevertheless, selected certain elements of the total 
pulmonary disease as interpreted from the X-ray film and have attempted to 
assess the efficacy of streptomj’-cin by the changes that were noted in these 
artificially isolated lesions. Thus, 6 of the 17 patients had lesions which were 
interpreted roentgenologically as being predominantly exudative (irrespective 
of a cavitary component). In all of these the trend of the disease had been 
progressive before streptomycin thcrapj’' was started. Resolution occurred to 
a greater or lesser degi-eo in all 6. The rate and degree of clearing did not differ 
from that occasionally observed in certain patients who respond promptly to 
bed-rest treatment alone. These results then, were impressive because the 
lesions had been progressive before streptomycin therap 3 ’' was begun. In several 
instances, cavities in the midst of such exudative disease, were merely reduced in 
size. The effect of streptomj^cin upon progressive exudative tuberculosis, in this 
small series was decidedly encouraging; especially since this type of disease is 
only poorlj-- controlled by our present, conventional methods of therapj'. And 
it would, therefore, appear that in this category at least streptomycin might bo a 
useful acquisition to our therapeutic armamentarium. 

There were 8 patients whose lesions were considered predominantlj" pro- 
liferative, though an o.xudative element was present in most. These lesions were 
potentially unstable and had shown no tendcnc}’- to retrogress during a previous 
obserwation period of two to three months. In 6 of the 8 patients moderate to 
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recurrence of symptoms. The urine is essentially negative. Urine cultures 
\Y0rc usually positive for tubercle bacilli throughout the course of streptomycin 
and have continued positive to date. Bacilli remained sensitive to streptomycin. 
The second patient was asymptomatic before therapy and was treated because 
of porsistentlj- posit ive urine cultures. This remained positive during and after 
therapy. Bacillary resistance to streptomycin developed. 

COM.\IEKT 

Streptomycin in the do.sage used in this stud}’- appeared to bo a reasonably safe 
antibiotic. While the renal to.vicity cannot bo disregarded, it was felt that 
vestibular damage was undoubtedly the most important toxemic manifestation 
and was such as to contraindicate streptomycin thcrap5'^ in patients whose pul- 
monary lesions may be controlled by conventional methods of therapy. How- 
ever, it is quite possible that lower dosages may reduce the incidence and severity 
of vestibular damage — dosages now being investigated. 

The results of this small series indicated that prcdominantl}’’ exudative pul- 
monary tuberculosis, and to a lessor e.xtent, productive tuberculosis, were favor- 
ably influenced by streptomycin thcrap3\ It should be emphasized that it 'was 
not the rate or degree of resolution of such lesions that were impressive, but 
rather the fact that these lesions had shown no tendency to regress during a 
previous obscri’ation period of bed-rest alone. These results, then, were de- 
cidcdlj' encouraging. The incidence of cavity closure in this series was dis- 
appointingly low. But it should be recalled that onlj' cavities above 2 cm, in 
size wore evaluated. Possiblj' smaller cavities do close. 

The results suggested that streptora3Tin is probabl3' not definitive thcrap3'- for 
puImonar3' tuberculosis, except possibl3' in cases of progressii'c o.xudative disease 
udthout significant cavitation. Its principal deficiencies are the failure of cavity 
closure in man3' instances, and the fact that bacillar3' drug resistance develops in 
the majority of patients treated for long periods of time. Yet the impressive 
gains made 63' some patients cspecialt3' during the first two months of therapy 
justif3’^ the hope that a place for streptom3xin will be found in the treatment of 
pulmonar3' tuberculosis. There are patients who present problems in therapy 
tliat are now but poorb' solved b3’' conventional methods of treatment. There 
is, for example, the patient who has a prcdominantb'- exudative lesion that pro- 
gresses in spite of bed-rest.. For this t3’^p3 of disease st.reptom3’'cin ma3’' prove to 
be helpful, at least temporaril3'', and collapse measures, if indicated, ma3’' possibty 
be done more safcl3'. Another common problem in therap3'- is the patient whose 
principal lesion makes him a candidate for eventual thoracoplast3’-, but who has, 
in addition, an unstable or progressive lesion in the contralateral lung. Pro- 
cedures now emplo3’ed to stabilize such patients for thoracoplast3’- are, on the 
whole, unsatisfactor3^ Streptomycin may possibl3'' be useful in such cases. 
Other rather well defined problems in therapy that require investigation might 
be mentioned. This approach to the study of the value of strcptom3fcin in the 
treatment of pulmonai^’- tuberculosis should be pursued. 

It was noted that during the third and fourth months of streptomycin therapy 
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a few patients lost the sjTnptomatic and roentgenological gains that had been 
made in the earlier months; and that, in addition, unfavorable trends were seen 
in a considerable proportion of patients following the cessation of therapy. The 
impression was gotten (retrospective!}’-, to be sure) that there might be an 
optimum time during the coume of therapy when the institution of collapse 
procedures might have preserved what improvement had occurred. The use of 
streptomycin as an adjunct to collapse therapy may be modified to an important 
degree if in vitro drug resistance proves to be therapeutically significant. For 
there might well be an optimum duration of therap}^ — a period long enough for the 
desired therapeutic results to occur, and short enough to minimize the oppor- 
tunity for the development of drug-fastness. Data, therefore, which -vrtll eluci- 
date the therapeutic significance of drug-fastness are probably the most pressing 
need at the present time. 


SmULARY 

1. Twenty-six patients with pulmonary tuberculosis and 3 patients with renal 
tuberculosis were treated with 1.8 g. of streptomj'cin dail}’- for a period of 120 
days. 

2. The most significant toxemic manifestation was vestibular dysfunction. 
There was one case of induced renal insufficiency. 

3. Exudative pulmonary lesions and, to a lesser extent, predominantly pro- 
ductive lesions responded favorably. Cavity closure was infrequentlj’’ ob- 
served. Conversion of sputum was uncommon. One patient vnth renal 
tuberculosis experienced complete sj’mptomatic relief. 

4. In vitro bacillary resistance occurred in 61 per cent of patients at the end of 
four months of therapy. Eetreatment of relapsed patients indicated that m 
vitrd drug resistance might be therapeutically significant. 

5. The infrequency of cavity closure suggested the use of streptomycin as an 
adjunct to collapse procedure. 


SUJIARIO 

La Estreptomidnoterapia en Particular en la Tuberculosis Puhnonar 

1. A 26 enfermos con tuberculosis puhnonar y a 3 enfermos con tuberculosis 
renal se les trat6 con 1.8 gm. diarios de estreptomicina durante un perlodo de 
120 dfas. 

2. La mds importante manifestaci6n t6xica consisti6 en disfunci6n vestibular. 
Hubo ademds un case de insuficiencia renal provocada. 

3. Respondieron favorablemente al tratamiento las lesiones pulmonares 
exudativas y, en menor grado, las de predominio productive. El cierre de las 
cavernas fu6 raro, y otro tanto sucedid con la conversidn del esputo. Un tu- 
berculoso renal experimentd complete alivio sintomdtico. 

4. Resistencia bacilar a la droga in vitro se presentd en G1 por ciento de los 
enfermos a los cuatro meses de terapdutica. ' El tratamiento de nuevo dc las 
recidivas indied que dicha resistencia in vitro puede revestir importancia tera- 
pdutica. 



i^Tunt't'OMYCjN IN* inTLMONAuy 


fn. JTint Oi'lu'-iun <i(' In.”' ravrn)nsftjqirr<'f'l <ic In como 

('nadyuvnnto tie In rol.'ijvaiiorn]'’!.'!. 

iinrnuKKCirs 

(1) ?rrt'.r5K?, IL H,, nci'SS’friN, H. J.; for dcti^rmiriMion of ftry-ji'-ornyoia in 

Huias IV.'?, A- /P. 

(D WouNt’KV, r., S:rr.r>r.r\‘, \V,: J'sTrrt of }!:*'•,■■'. owy.- in cn si.o twi-err’c I'.nriihif: 

T!.<' UTcf cti.'-r nvr<5:fi its Urts for f ‘’-'idviiy, Ant. Hr v, 

Tul'orc., S'MT. J. 





CASE-FINDING 
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can contribute measurably to the solution of the tuberculosis problem in his com- 
munit 5 ^ While the Daniels figures are small they are nonetheless suggestive. 
Between October, 1941 and April, 1942, Doctor Daniels routinel}- fluoroscoped 
250 patients which included all new patients who passed through his office during 
this period; 14"xl7" films were taken of all patients who showed suspicious 
findings on fluoroscopy. Seven active cases of pulmonar}^ tuberculosis were dis- 
covered in this group of 250 patients, a prevalence of 2.8 per cent. They varied 
in age from 18 to 57. None gave a history of close contact. Only one suspected 
that he might have tuberculosis; only one had ph 3 '-sical signs suggestive of pul- 
monary disease. 

In the seven previous years of general practice, Daniels had discovered onlj' 
5 active cases of pulmonary tuberculosis. Other phj’-sicians of the community, 
queried by Daniels, stated that they discovered one or two active cases of pul- 
monary tuberculosis a j^ear. Nevertheless, in this communitj', statistics suggest 
that approximately 30 per cent of the general population consult some phj'sician 
during the j’^ear for some complaint. 

Daniels assumed at this time that the prevalence of clinically significant tuber- 
culosis in the population at large in his community was 1 per cent. This would 
have meant that there were approximately 500 cases existing in tlie county. If 
the prevalence of 2.8 per cent of active cases in hispracticeweregencrallj’- applicable 
to other doctors’ offices, then in the 15,000 patients who consulted doctors there 
should have been about 400 cases of tuberculosis, or about four-fifths of the active 
disease in the community. At least in this area it is at once suggested that a 
modem case-finding program carried out bj’’ general practitioners bj* anj’’ recog- 
nized roentgen technique would go a long way toward the solution of the local 
tuberculosis problem. 

Recognizing, then, that clinics, general hospitals and doctors’ offices represent 
great natural sieves, constantly operative day in and day out, concentrating tuber- 
culous individuals, there is present here an extreme^' economical method of attack 
as well as a peculiarlj’’ fitting device to bring the general- plysician and organized 
medicine into the tuberculosis picture. 

It seems to the VTiter that the general practitioners’ offices of this country are 
the great neglected field for case-finding and maj' prove to be one of the most 
economical and satisfactorj' places for further effort. The cnix of the matter lies 
in establishing cooperation between Tuberculosis Associations, the Public Health 
Seiwices and organized medicine. This may seem a difficult ta.sk, yet its full 
accomplishment would draw into active cooperation in the ant itubcrculosis move- 
ment eveiy general practitioner of medicine in the United States. 

Pilot studies on scales larger than the Daniels sur\-c.v arc now undcrwa\-. 
These are being undertaken with the .aid of the United States Public Health 
Servdcc and local health authorities in California and el.^cwhcrc on a private b.a-sis. 
These patients secure a miniature film the s.amo w.aj* that tho.v would normally 
secure a blood count or urinah'sis. Org.anizing to begin the Euia-e\' is the most 
difficult part of the problem. Perhaps the Ixjst wa\' for Tuberculosis .Associations 
to begin is to secure the cooperation of a loc.al plu-.sician who ngree.s to have roent- 
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